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180 Dundas Street 
Toronto, Ontario 
Thursday, 

June fs, 198t 


Volume XI 


THE FURTHER PROCEEDINGS OF THIS INQUIRY 
RESUMED PURSUANT TO ADJOURNMENT 


APPEARANCES AS HERETOFORE NOTED 


DR. DUPRE: Have the parties selected an order? 
MR. HARDY: I believe I'm starting, Mr. Chairman. 
DR. DUPRE: Mr. Hardv, if you please, sir. 


DR. GEOFFREY BERRY, PREVIOUSLY SWORN, RESUMES THE STAND 
CROSS-EXAMINATION BY MR. HARDY 


MR. HARDY: Good morning, Mr. Berry. 

MR. BERRY: Good morning. 

MR. HARDY: Q. Yesterday there was a little bat 
of discussion of article number nine, Pathology and Mineral 
Content of the Lungs in Cases of Mesothelioma in the United 
Kingdom in 1976. Ipgathermuntithaty study ‘in which you worked, 
Mr. Berry, the lungs of both mesothelioma cases and persons 
apparently without asbestos-related disease were measured for 
fiber content? 

THE WETNESS: A. Yes. 

QO. On table...figure two on page 193, there is 
an indication that in the two control groups with no apparent 
occupational exposure, that you knew of, to asbestos, asbestos 
of various fiber types was found in the lungs of a good percentage 


of the persons? 
Rome Ga eethactelseCcOoLrec.. 
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Q. Is it your understanding from where the 
patients came that these exposures were ike by to #befrom*general 
background? 

Nee Welleithevcontrolsewerercnosen by ew. they were 
supplied by the pathologist who supplied the case, so that they 
came from an area where a mesothelioma had been known to occur, 
and therefore they would be selectively drawn from those areas 
where asbestos is used - because mesotheliomas had occurred: 

So in that sense they would be more likely to have been exposed 
ic to asbestos than a completely random sample of the general 
population of the United Kingdom. 

Now, of course, I did say...I think I mentioned 
yesterday, we have done a studv in 1977 as well, where we haven't 
chosen control material in that way. We have chosen te by taking 
15 consecutive post mortems from a number Of towns in@the United 
Kingdom, including some which were towns in nonindustrial areas, 
and we obtained a fairly similar result. 

Q. Meaning that you found asbestos fibers Of 
various types in the lungs of, among other persons, saab bate yl 
residents where there is not necessarily industrial asbestos used? 
20 AS PYes:. 

QO. Has amosite been used extensively ia Ssthe 
United Kingdom? 

A. It has certainly been used quite a lot, yes. 

Q. Because I noticed that some of the persons 
in the study we are looking at here had emosi te: Found 2netheir 
= lungs, some of the control group persons? 

Rees: 

OS6,AS welleastchrysotile and crocidolite? 

Wnerthag' secorrect;- ves. 

Q. Asbestos is a naturally-occurring mineral 
found in many parts of the world? 

Aw LES, 
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at 36) > Berry, cr-ex 
Q. And I would guess that it has been in the 
general human environment for many, many years. Is thatacrue? 

Aw Mewouldnthrokaso,iv.ess 

Oana Tnwouldsquessuintpartmthatis due tocerosion 
of rocks, wind, water carrying natural asbestos? 

Awe iYes.deWeld7evyouaknow; > iedonsjthknow much 
about how much asbestos is generated by those processes you 
described. 

Q. But we do know that asbestos has been found 
in the lungs of a large, of a varied group of persons throughout 
England, not necessarily related to living near or working in 
asbestos operations? 

Ae OYesue Yes; -buteléminotdaware,that,.we have any 
situations where asbestos would be liberated from rocks by 
erosion. I mean, maybe we have. I just don't know. We certainly 
haven't got any areas where we mine asbestos. 

Q. In the United Kingdom? 

A. hatestrigne, 

GO. ‘Couldawel turnnbackeanpageatoopagesl32hof 
this article number nine, and look a little at table five at 
the bottom of that page? I believe it indicates that among both 
cases and control studies a number of additional asbestos fiber 
types were found in the lungs, namely Sutnopny! i te, tremolite, 
actinolite? Is thatkeourects 

A. Yes. Yes, they were found in a minority of 
people. 

Q. A minority, but maybe a substantial minority. 
It appears that somewhere between twenty and forty percent 
various differences, differences for different fibers in different 
groups, but somewhere in that range? 

BR. Yestnekighte 
Q. Asbestos fibers were found in the lungs? 


A. Yes. 
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Q. Is it your understanding that those three 


types of asbestos fibers are generally not used commercially? 


A. Well, anthrophyllite has been used commercially. 


It used to be mined in Finland, but that mine is now closed down. 
Tremolite and actinolite, I don't think are used commercially at 
all, although tremolite does occur as a contaminant of chrysotile 
Pieeanadan andelethinkwalsovotstalc in the United States. 

Q. Are you aware, Mr. Berry, of a number of 
substances, naturally-occurring substances found in the general 
population, which have been found to be carcinogenic at high 
doses...other than asbestos? 

peumevec oe ' meaware Of that problem in general. 
Decan*t just. think of the materials ofihand, but, yes. 

Q. Selenium might be one example? 

13 Ate OOLLy ¢ 
O-peseleniume2 1s that asnaturally-occurring 


element? 
A. I don't know anything about selenium. 


Q. I guess lead has been...do you know that 


lead which is found naturally in the human body has also been 
20| found to be carcinogenic at high doses, in various sorts of 
studies, in animal bioassays? 

Apeldoorn t iKnow offhand, no; 

aps cuse mes 

Ree iovelLecian tc knowrchat lead had been shown to 


be carcinogenic in animals. 
Zo Q. But you are aware of the general finding that 
some naturally-occurring substances at high doses have been found 
to have adverse health effects... 

A. Yes. 

Oe ne luidingscarcinogeneci ty? 

Deleon 


Q. You were talking yesterday to some extent 
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=e Berry, cr-ex 
Q. (cont'd.) about acceptable risk and 
determining safe levels. fom Cette levanterinetnat sort. Of 
determination to consider the fact that some substances which are 
very useful at high doses, are very dangerous at high doses? 
Can that totally be eliminated by the human population, because 
they are naturally occurring in the environment? 

Dae 

Q. So we can never be totally safe if we 
believe that even the minutest amount of that substance may 
pose some danger? 

A. Yeah, I would agree that we can never be 
totally safe, yes. 

Q. There was a good deal of discussion yesterday 
of dose-response relationships, and crucial to the dose-response 
melarionships is’ the calculations which have been made of dose 
in the studies from which the relationships are generated? 

eae tes 

Cele wouldve CO Lootsa tittle more closely 
at some of the dose information in some of the studies you 
have worked on, and maybe if we could turn first to your 1979 
Article in the Sritish Journal of Industrial Medicine, on 
Asbestosis at the Rochdale Plant, which is number eight. 

Tt we could, please, look at the table number one 
on page 101? I believe table number one indicates the dust 
exposures used to determine the dose-response relationships in 
this paper? 

ha eS: 

Q. Which show, among other things, that the 
mean dust level in 1936, in this plant, was believed to be 
thirteen point three fibers per cubic centimeter? 

Pee. Se 

Q.. Even as recently: as 1951, it was believed 
that the mean dust level was ten point eight fibers per cubic 


centimeter? 
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Ams “YES. 
Qs LOe VOU Wlave-any understanding of what mean 


dust levels are likely to be in plants in the United Kingdom or 


the United States today, or Canada today, which are complying 


with the two fiber per cubic centimeter standard? 

AeumWwell, L haven't got a great deal of idea, no. 
But if the plant is complying with the two fiber standard, then 
the mean is probably around about one. 

Q. Which would also mean that a workereiny 1951 
in this Rochdale Plant, based on the exposure data used here, 
would have had as much exposure in one year as a current worker 
would get in ten years? 

A. Yes, that is so...possibly more, because 
we were talking yesterday about changes in measuring, Slides 
that had been collected in dust sampling instruments, and the 


graticule method. I don't know if I made it clear yesterday 


15 


that these figures are the pre-graticule method, so that 
nowadays these would probably be scaled at my factor of two. 
Ovelewas Dlanningeto: getrto, that; and why don’t 


we do that right now? Are you aware of an attempt by Julian 
20| peto, who has also done work with the Rochdale factory, to take 
these data on exposure and convert them to what they would have 
counted with the new graticule counting method? 

Reetives: Ste gave ithatmati tmhexlyon Gonterence, 
I think. Yes. His earlier papers used these data, butarcnen 
later he was working, I believe, with the hyovenwsts in the 
oid factory at the time when they were investigating the changes due 
to graticule counting, and he altered the figures accordingly... 
according to what was found. 

MR. HARDY: Mr. Chairman, I have a copy...as a 
matter of fact, I have several copies, of the paper where Mr. 
Peto did that alteration, which has a table in i Gewhacherle thank 


might be very useful for us to use. 
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DR. DUPRE: Do you wish to enter that as a 
numbered exhibit? 

MReSHARDY:, PIRwouldebevgiad toyelitts alsovramong 
the documents which Julian Peto has submitted to the Commission. 

DR. DUPRE: How do you want us to deal with it 
for the record, counsel? 

MRee LASKIN«-@@Letasuputeie ininow. Sitiwilioin 
fact be part of Mr. Peto's brief that the Commission will prepare, 
ButemesMreeHardy 1s -coing ta refer to this, I think we should put 
LEvinsnow. 

MR, HARDY: I've got some copies here. Maybe 
we could give a copy to the witness, maybe to the chairman. 

Would you like to mark this as an exhibit number, 
counsel? 

MR. GASKINGS «Fourteen. 


EXHIBIT #4 14: The abovementioned document 


was then produced and marked. 


MR. HARDY: Q. Perhaps if we could turn to 
page 832 of exhibit fourteen. 

Now, to make sure I understand, Mr. Berry, what 
a4tvasethat Mre@Peto ’did aint this document: °Asti understand’ it, 
current counting methods for dust monitoring count more fibers 
on a fiber (sic) than would have been counted on that same 
exact fiber by the techniques used twenty years ago? 

THE WITNESS? DAT Yesy 

Ofeel Guessceasy you put it yesterday, there has 
in effect been a tightening of the two fiber standard, totally 
because of technical changes in the way monitoring is done? 

AGSeYV ess 

Q. As I understand it, what has been done here 


in table two is that the previous estimates of exposure for the 


7540-1171 


eoendr p 


be habe vom XR sawed 


nk rene ‘aks 40 ea ata 
wtaqesy Sllw mplativest> die guste © <% te 349q ad 3507 
Suny Ay a OEE RS eee anne <P Jue! 
- Mor mi tL 


otvet .otad antgne Sage Som arts ences : 
iemiswts o¢2 OF od yuR .sehesie 209 ae Gye s eriy Etoge ow 
wim Sididue ie £4 elds. deem Os etl s-ony, Siu | 
. on tssanuns 


suanraeh bens anee an ate si? bid hates 


| 
| 


’ 
of maw? biveo ow 22 aqadaee ees Wie 


“ramyaved sidipae Bo Gf sein: jee 

foav ,yrje® .W . btadesehaw 1 seni ob gee 
cl tradedabar 2 af eco Bid ah bib eset wm gads ei if 
eredit exev sues crsxotions tanh 202 sbortseu priaavos therace | 
eee 2e4d CO odnweD aged avert eter eamst tok aoe Ane | 


10 


15 


20 


25 


87 (6/76) 


- 10 - Berry, cr-ex 
Q. (cont'd.) Rochdale plant, which are in the 
top line, have been studied and attempts have been made to revise 
those estimates to reflect how the exposure levels in the Rochdale 
plant in previous years would have been measured Pprucountedmwith 
today's methods? 

Aa §%eCS. 

Q. If we look at the top line of table two, I 
believe those are the same numbers that we saw in your paper, 
TemciatcOrmrect. 

Ama Les. 

Q. For instance, in 1951, the assumption was 
that the mean dust level in the plant was ten point eight fibers 
cubic centimeter? 

me COmEect 

OM=EThemprecalcubationsinnthe iPetorpaper is (that 
by today's counting methods those exposure levels would have 
averaged thirty-two point four fibers? 

Awe Yes. 

Om sWhichel equessi isita factor ofajust about 
exactly three? 

Prana CSe 

Om Simulariy, the 1956 figure has gone up from 
five point three fibers per cubic centimeter to twenty-three point 
nine fibers per cubic centimeter, which is an increase of about four 
times? 

A. Seves® 

Q. Have you been involved in any of this 
TecolcaiulationeLLout ~iMey Berry: 

A. No. 

Q. But talking as we were a minute ago about the 
man in 1950, compared to the man in today's plant, based on these 
newly recalculated figures a man exposed for one year tr gS in 


the Rochdale plant would have more than thirty times as much 
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Q. (cont'd.) exposure as the man exposed for one 
year inaplant today complying with the two fiber standard? 

ne) Les. 

Q. Yesterday you talked about...you had mentioned 
this change in monitoring techniques, and you also mentioned 
another difference in monitoring techniques between the past and 
the present. Do you recall what Pee rne otier Gt Lt tevence: 

A. Well, it was personal sampling, was Dee 

Gf =Right. Could»you explain the difference 
Hp between static sampling and personal sampling? 
AUeeWeriewatstatic sampler=1s'a sampler situated 


near where people are working or near where machines are operating. 


As the word implies, it stays there throughout so it measures 

the concentration of dust in that particular area. So, for example, 
if we were to imagine we were exposed in this room, we might 

put eonerorm here. One would then estimate, in applying this to 
jndividuals one would say that the people WiOeeeall OL US 


sitting around here were exposed to the dust measured there, 


15 


and you might have another one in that corner and say that 

| because you are halfway between, for you we'll take the average, 
: 20} and for the chairman and myself and the commissioners, we'll 
take the value here. 

Now, "£0 a.+ rand “Or course inea working 
situation it's more complicated than that because everybody is 
not sitting still, they are walking about. 
oe A personal sampler is something that a man wears 
on his chest, and therefore as he moves apout it samples the alr 
wherever he happens to go to. So it gives a more accurate measure 
of the exposure of that particular andi vidual. 

QO. As I understand it from your discussion 
yesterday, there has been some findings in the United Kingdom 
which I believe were referred to, among other praces, in the 


Simpson report, to the fact that personal samplers typically 
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Q. (cont'd.) monitor higher levels of dust than 
stationary samplers. Is that your understanding? 
A. I seem to recall that, yes. I can't recall 


by how much. 

Q. That was going to be my next question. 

Though you don't recall how much, 1t.1s.a fact 
that personal samplers monitor higher dust levels anda thercurrent 
plant we are testing for compliance with the two fiber standard, 
through use of personal monitoring, the plant would have to be 
10| even less dusty to comply with the two fiber standard than if 
they were doing their compliance monitoring wieth gust Static 
samplers? 

ho) ives mevecoe. achnkg that iSwcorrect. 

Q. These Rochdale exposure figures, both 
the numbers you used and the numbers that have been recalculated 
ss in the Peto document, I gather are based on static sampling? 

Rhepves:. 

Q. Where a further recalculation attempted, 
based on what those levels of exposure were aththemRochdate 
planthins these previous years based on personal monitoring, 
the numbers would go up even more, I gather? 

ASou Thekdustelevels? 

O> “That? seright. 


A. Yes. 


20 


Q. So we would be talking about an even greater 
discrepancy between the dust levels historically at Rochdale 
25| and the dust levels in a plant today which was complying with 
the two fiber standard and doing it by use of personal monitoring? 
A® Sies. 


Qser in» thesothervof, your eohortss -ebothj of) the 


other cohort studies that you have been involved in, there is 
also some..although less-detailed discussion, of the dust» levels? 
Maybe we could look at what Widdle has stated 
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Q. (cont'd.) about the East London factory dust 
levels...and I think if we look at paper number six, which is 
your New York Academy presentation in 1979, entitled Patterns 

of Mortality in Asbestos Factory Workers in London...there is 
some information on exposure levels in that plant. Do you 
recall the discussion in that paper? 


A. Yes. This is on the first page, sneer; 


Ofgtnat paper? 

GO. Right tmererhapsnyou could tell us what you 
19 were able to say then, and if you know anything more now what 
you can add about the likely dust levels in that East London 
factory? 

A. No, we certainly don't know any more now, 
and in fact we...this information only came to iqhterelatavely 
15 recently, just before this meeting in fact, this meeting in 
New York, and previously to that we had no information on fiber 
levels at all. These figures were produced by...I ve forgotten 
the name of the gentleman, but somebody who had been manager 


of that plant and knew what was going on and what measurements 


have been made, and these are the figures that he produced. 

20/ But they weren't based on very many measurements, from what 

I recall, and we don't know quite how the sampling was done. 
Onbgnbat Tapather the information, sparse as it 

may have been, led you to suggest that prior to 1845¢ucthose 

exposures which you had labelled severe in the work on this 

cohort averaged twenty fibers per cubic centimeter or higher? 
As ese 


OtmeThensminguess?, thal further information 


25 


was that for those jobs you would consider low/moderate, the 
average was somewhere between five and ten fibers per millilitre? 

A. Well, yes, although there was the.maathere 
were also the nonproduction jobs which would end up in the 


low/moderate..well, they would be in the low category, which 
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A. (cont'd.) would combine with the moderate, 
and there they were less than five fibers. 

Q. As I read those numbers, the severe exposures 
were in this Cape Asbestos East London factoLy, ewele uigner. than 
the exposures that we were talking about at Rochdale a minute 
ago? 

A. Yes. Yes, they were at least fifty percent 
higher, based on these figures...possibly double. 


Q. I assume that the figures in the 1979 paper 
10 


on the East London factory were based, like your Rochdale table, 
on the old counting method? 

A. Yes, they certainly would be, because they 
related to samples that were being counted many years previously. 

Q. Were we to correct those exposure numbers to 
ie the current fiber counting method, as has been done, £or the 
Rochdale data, they would be two to four times higher exposure 
numbers? 

A. Probably. We can't say for certain, because 
in contrast to the Rochdale data we were looking at a minute 


ago, those calculations were Gone entirely within the Rochdale 


20| factory, so we know the factor is three, about threefold for 


the method used at Rochdale. We know far less about what was 
going on at this London factory. 
Q. You also have exposure data Loevour. Gecent 
Peud yo tetne feiCctuion Materials plant, which is number fifteen? 
A. Yes 
ae Q. I believe there is a table on the second page 
of that article, that presentation, which provides some mean 
concentration figures during periods over the years etotoat plant. 
Is it true that these figures also, like the East London factory 
figures, have not been corrected to take into account modern 
counting techniques? 


A. ves. I can't see that mentioned. A lot Of 
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A. (cont'd.) these measurements were done quite 


recently. I would expect that they were done by the modern 
methods, but... 

Q. Particularly...that would be particularly 
the measurments between 1970 and 1979, I would guess? 

A. Yes. Well the measurements, all the 


measurements were made recently, even those that refer to early 


periods, because measurements were only introduced into this 


i factorvein 1967, and,a Jotlor these figures have been produced 


by simulating the earlierconditions, which was done by my 
coauthor, Mr. Skidmore, in conjunction with people at the factory, 
by running machines over weekends with the ventilation turned off, 
and things of that nature. 

Q. So there may not be the same need for 
15| Correction to modern measurement techniques with this data as 
there is for the other two cohorts? 

he That. should, be the case, ,yes. 

Q. Do you know whether these are static samples 


or personal samples? 


AY I think these are personal samples, because 
20; jt's stated at the bottom of page ten point six Dont eaone taal 
personal samplers were introduced in 1968, so I think so, but I'm 
not completely certain. 

Gemertewe: could srerurn to your 137% Rochdale vaper, 
I think I would like to talk for a couple of minutes about the 
a importance of the changes in measurement of exposure to some 
of the calculations you did in that paper. 

ee Ss 

Q. Perhaps we could turn to the paragraph you 


discussed with Mr. Laskin yesterday, on page 105 in the section 


entitled, Relationship of to Cumulative Dust Exposure. 


A. Yes. 
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Q. I believe yesterday, with Mr. Laskin, you 
talked about the difference between the one hundred and twelve 
fiber years per cubic centimeter Galculation, which in 1968 was 
believed by the BOHS study to equate with one percent prevalence 
of crepitations, and your recalculation Mimecnusestuay etoat 

a prevalence of one percent might well Occur, at, LOorty-three 
fiber years exposure? 

Ae LES. 

Q. I believe you went through three reasons with 
10/ Mr. Laskin on why that number has decreased? 

TaN NSIS 

Oem lia vyoUul were co Cun ner refine that estimate, 
based on the new exposure numbers calculated in the Peto 
document, historically at Rochdale, what would happen to that 
number ? 

18 A. It would increase by between two and threefold. 

Q. In other words, the prediction Or atuwhat 
exposure level one percent crepitations would occur would go up 
to somewhere between eight and a hundred and thirty fiber years? 

Dee OS eC GCOLLEC iL. 

20 OUD CEwhicumcolnt the eslina ec would be sort 
of back where it was in the 1968 document? 

AS ves. 

Q. If there is a further difference between 
static sampling and personal sampling, that number would go up 
even higher in terms of a current plant complying with the two 
25| fiber standard, using personal samplers? 

AweeX Gs, ethat. LS. S50. 

Ou in caddition in this paper, you discussed 
the alternative models for expressing exposure over the years, 


talking about both the cumulative exposure model; which 1s tne 


one that has traditionally been used, and an exposure model 


which weights time as part of the cumulative exposure? 
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Ase Les. 
Ge Tewanted "to talk®about thatvin-a-slightly 


different way than it was discussed yesterday, and let me ask 
it this way: If we have two men, both of whom started work in 
an asbestos plant in 1950, and the first man worked Lrechnat pliant 
for one year and there was an exposure level of thirty fibers 
per cubic centimeter, and the second man worked in a different 
factory, say, for thirty years from P50) to £80, fav an-exposure 
level each vear of one fiber per cubic centimer, based on the 
10) +y+aditional cumulative exposure model both men would be assumed 
to have had the same dose of asbestos? 

Ace Les. 

Q. But under your alternative theory, or the 
theory of Jahr, the man exposed for one year Scecnrreyerroers 
te would be considered to have a much more significant dose of 
asbestos? 

Ae Hes thats correct: 

Q. Which would mean that the first man would 
be expected to be at much greater risk of developing disease, 


I assume? 


20 Ae ives, Band wercould calculate it “out on 

the Jahr model. The first man would have thirty fibers thirty 
years “agovetthats: thirty "by thirty, that's nine hundred...and 
the other would have one thirty years ago, one twenty-nine years 
ago and one twenty-eight yeers ago, etc., So ie would be“the 


sum of, first, thirty integers, which ioe wheels thats. four 
25 


hundred and sixty-five, I think. 

So one would have double the dose of the other, 
in Jahr'sterms. 

Qe £Sotthatwin that "ai ternative model is 
correct, there is an additional factor to consider in comparing 
the Rochdale cohort experience to the man currently employed 


in a factory that is complying with the two fiber standard, *which 
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Q. (cont'd.) is that those high exposed 
many years ago may have undue, as we just exemplified, twice 
as much, importance in determining disease? 

ReeIVes ethateseriqntem whats the basis we use 
for making these alternative calculations which we were 
discussing yesterday. 

Q. Let me just return, just a second, to another 
thing in this dose-response area, which is that you showed a 
slide yesterday where you compare standard mortality ratios 
for lung cancer, assuming that fifty fiber year exposure, based 
on a number of studies... 

A. Roughly a hundred fiber years. 

Q. Right. Okay. One of the numbers was Lor 
the Peto study, which is the mortality study at the Rochdale 
plant? 

pe Pasir 

Q. I gather that the number that you showed 
was uncorrected for the next exposure calculations that Judaan 
Peto has done? 

Aa No mwalethink thatewasse courected.,elgthink 
that was from the Lyon paper that you have given as an exhibit. 

Q. I think the number on the siide, aSeierecall, 
was.a nundred and sixty--,was, the, SMR? 

A. That's correct, and I got that from page 833 
of exhibit fourteen, where he talks of, in the first paragraph, 
"a cumulative exposure of between two and three hundred", 
so I called that two hundred and fifty, “an average SMR for 
lung cancer of between two and three", I call that two point 
five. I then fitted a line we've got...we've got a poinkpat 
two fifty and two point five, and at zero it would be one 
point nought, draw a line like that and at a hundred that's 
two-fifths of the way from there, two-fifths of one boriueLLve 


is nought point six, so that's one DOintesixwerlt ss Similar 
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A. (cont'd.) to some figures that Peto had 
given himself in earlier papers, although that was before the 
correction and for various reasons he comes back to where he 
was before as well. 

Q. Do you know, it's not clear to me from 
Peto's discussion there at the top of page e1ghtathurtysehree 
that he is using the corrected exposure numbers in that 
paragraph. 

A. I mean the whole paper is about revising 
the exposures, isn't it? 

Q. Well, there is certainly a section of it, 
but I found it a little hard to follow what he was doing, 
and maybe we'll just have to ask him when he comes here. 

That might be better than having you speculate, quite frankly. 

A. Certainly, but I think it is pretty clear 
from the second part of 833, but of course you can ask...get 
it from the horse's mouth. 

Q. Okay. We'll let him know that you gave me 
that opportunicy. 

Let me move to a different subject and draw 
your attention that some numbers that you actually put up on 
the blackboard yesterday, which are still up there fortunately, 
referring to smokers and nonsmokers imnsome .datd thatabr. 
Selikoff has published, and perhaps you could; fas-an 
introduction to the questions I ask, explain the numbers in 
the table once again. 

A. Yes. These are from the paper that I 
referred in the Annals of New York Academy of Sciences, by 
Hammond, Selikoff and probably Seidman, I can't quite remember, 
and these are death rates due to lung cancer for, 1 jlseerdersms 
was for a hundred thousand man years of risk. Anyway, 
they are all standardized as the same base. 


We've got four combinations according to whether 
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ae) ae Berry, cr-ex 
A. (cont'd.) they smoked or didn't smoke, and 


according to whether they were exposed to asbestos or not. 


| The nonasbestos figures have come from some of 


5 Dr. Hammond's studies in the American Cancer Society,. and, the 
asbestos figures from the insulation workers. 
Well, these are the death rates standardized so 
they are comparable, and if we compare asbestos workers with 
nonasbestos workers, looking, standardizing for smoking, so 


we are comparing that figure with that one, or we are comparing 


ae that one with that one, then we get a smoking effect Wiech Es 
about five, a smoking factor of about five, just to keep things 
in round numbers: 
Q. Don't you mean an asbestos factor? 
A. «6S. DORTY: - 
15 Orme VOusreterreds to.Tive 25,2 smoking. actor . 
Is that what you meant to say? 
Ae eNote le didn itso. Thank yous Yes;_aS5an 
asbestos factor. 


So this particular type of work, the exposure 
to asbestos was such as to increase the lung cancer risk by 


20, Awtactor,Ofmtive. 

| Now, smoking, we have, comparing within nonasbestos 

workers, an effect here of about eleventold ,a ald. wesmave an 
effect here, six hundred and one divided by Paty O71 Gis, 

which is again near enough to eleven. 

a So for the combination, if we call nonsmokers, 

nonasbestos, and if we just make everything relative to them, 

so we'll say they've got a risk of...these people have got a 

risk of five, these of eleven and these of fifty-five, which 

: is five times eleven. 

| This illustrates what is called the Muleaplicative 

30 effect, and it was Doll in a paper Telos whe tirst pointed 


out that Selikoff's original data, which was an earlier version 
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| RO COnCL OC. eC leG LS gC Led eGlle multiplicative 
model very well. It was also what Dr. Newhouse and I showed in 
our 1972 paper on a different set of data, and then this later 
because there's more time elapsed and more cases. 
Q. AS you were describing that information you 
said something which was exactly what I wanted to ask you about, 


5 followup by Hammond, et al, shows things up a lot more clearly 
| Which 1s, yOu said) that the five factor for asbestos exposure 


: a was based...I believe you said the particular type of asbestos 


| exposure that occurred in this cohort? 

| fem yess 

Q. Could you maybe elaborate on what you meant 
by that? 

A. Well, what I meant was that the Eaves. isn t 

15 a universal figure that applies to all asbestos situations. 

If there are...there have been cases where higher factors have 
occurred and obviously there have been cases where lower Sac tors 

have occured, say threefold, and so five is just the figure for 
Phere parelcular plant oOreset-oOf insulation workers. The same 

| as the eleven is the figure for an average smoker. People who 

a smoke more would have a bigger factor. People who smoke 
qust a Little, one much less. 

| Q. If we were looking at the number that perhaps 
came out of your recent study, the friction material plant, 

: instead of five we would be talking about something much 


lower, I assume? 


es A. Indeed, yes. We would be talking about near 
enough to one, because there was no excess Pi tila te Dla ites 
Q. But a man who is a smoker in that plant today 
| would be facing the same eleven times risk of lung cancer as 
the man in Selikoff's insulation cohort many years ago? 
: 30 A. No, no. 


Q. Or as the man many years ago who LS2noe 
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= Berry, x-ex 
Q. (cont'd.) an insulation worker, but who is 


a smoker? 


A. Yes. I mean, we needn't bring in many years 


5 ago. I mean he would have an increased risk of about eleven 
because eleven applies to British smokers as well. He would 
have an increased risk of around about eleven, compared with 
one of his workmates who didn't smoke. | 

Q. Comparing again two men in today...or taking 
| a man today who is a smoker and who works in an asbestos lant, 

19 the way I read the numbers we are talking about getting that man 

to stop smoking, or hopefully preventing that man from ever 


smoking, would have a much greater impact on lessening his risk 


of lung cancer than changes in exposure levels now that we are 
down with much lower exposure levels than were true in the 
hisecorical cohorts? 

A. Yes. Yes, I think most people recognize 


15 


that is the biggest reduction in lung cancer that could 

possibly occur, would be if everybody stopped smoking. There 

is not much sign that that's likely to happen, Eimear rarc. 
O.. But there might well be...there certainly 


| 20; are compelling reasons to use governmental and other resources 

| to achieve that end? 

A. Well, it depends what you mean by compelling 

| reasons, but there's good evidence to show that that will be 
good for the nation's health, yes. I don't want to be drawn 

into discussions on whether governments should try and stop 

| oe people smoking. 

Q. I don't want to draw you into them either. 

I think the point that I was interested in is that if you look 

at the smoking/asbestos interaction with data froma cohort 

with lesser exposures than were true in the SelrtkorE rconort, 

you are going to end up with a much greater discrepancy between 


the eleven and the number that's attributed to asbestos exposure, 
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De COM. Ren Sota thiateraght 
PeeSOLL wee OLN ce guitentG)l lows that. 


Q. Maybe I should withdraw it and move on. 


Let me ask you then about asbestos, smoking 
and asbestosis. I believe in some of your papers you have found 
the same sort of interrelationship between smoking and asbestosis 
as we have just been discussing between smoking and lung cancer? 
| A. Well, we've found that smokers are at more 
10 risk of developing signs than asbestosis than nonsmokers, but 
| when you say the same kind of relationship, we haven't considered 


that as a multiplicative one and indeed one couldn't because 


if we are talking about asbestosis then there isn't a base rate 


for nonasbestos workers. 

Q. Maybe if we looked at your 1979 paper on 
| 15} Rochdale, which is number eight, perhaps you could describe 
for us some of the findings there which are in table seven, 
on the Association Between Smoking and Asbestosis. 

A. Right. Well, table seven, and there is a 


| short paragraph discussing table seven, starting on page 103 


and coming over to page 107, but if we look at people first 


2 ony 
| employed after 1950, and in table seven we divide these people 


into age groups, because the nonsmokers were younger than 
the smokers so we took account of age so that we weren't being 
misled into confusing an age effect for the smoking effect. 
bievouslook at. tablesseven, the bottom part, 
95, there are three rows which refer to never smoked and those who 
smoked one to four Cigarettes a day, which is a pretty light 
rate of smoking, and there are very few signs...there were 


just two people with radiological signs, out of fifty-five 


people. None of them had crepitations or possible asbestosis, 
and none of them had been certified. 
30 The bottom three lines refer to smokers. Now there 


| were more of those, there were a hundred and forty, so between 
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A. (cont'd.) two and a half and three times as 
many, but the number with some sort of sign was far more than 


two and a half or three times as many. There were twenty-six, 


certified. Twenty-six have got crepitations, and thirteen - 
possible asbestosis. So the smokers seemed to be at a much 
greater risk. 

Q. I gather that one of the possible ways of 
interpreting that data would be that if a man stops smoking 
10| that would have an impact on making it less pikelys that he 
develops asbestosis, or if a man never smoked it would make 
it less likely that he develops asbestosis? 

AzGa Yess 

Q. Have you looked at relationships between 
ie asbestosis and smoking in any other groups of workers? 

Mee NOL? This! isthe onlywqroup where ave 
actually looked at asbestosis as opposed to mortality. ALL 
the other studies I've been involved with have been mortality 
studies. 

Q. You have looked as asbestosis mortality 
and smoking, in other publications? 

A. No. Usually we don't know what the smoking 


20 


is in a mortality study, and we do know forma subgroup. Of. the 
men at the London factory because a special undertaking was 
carried out there which led to the paper we were discussing 


yesterday, number two, tab two. 
ra But aparestrom that, in mortality studies one 
doesn't usually know the smoking habits because the mortality 
studies are cohorts which are constructed from historical 
data, which is from data in factory record systems, and these 
historical records don't record smoking. They only record 


things such as job and identity details. 
Q. I'm just...do you recall a paper that you 
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for example, with radiological changes, and there were ten being 
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me ee Berry.7, .cr=ex 
QO. (cont'd.) wrote that you wrote with Mr. 


Rossiter, and presented in 1978... 

MA OSes 

Oe meee WoOCG Sil gL 27.0 On the Interaction of Asbestos 
Exposure and Smoking on Respiratory Health? 

A. Yes, what number is that? 

Q. I'm not sure it's in. [ve soured rcopy Of It 
though, if you would like to look atric. 

Se SESE I think I've probably got a copy. 

MR. HARDY: Maybe we should make Cid Lie 
next exhibit. 


THE WITNESS: A. Yes, I have a copy with me. 


MR. HARDY: Q. Good. 
MR. LASKIN: Exhiblel Liliteen. 


EXHIBIT # 15: The abovementioned document was 


then produced and marked. 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
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nO Ge— Berry, Cr—-ex. 


MR. HARDY: Q. As I read this paper, you consider, 
among other issues, the relationship between smoking and asbes- 
tosis? 

THE WITNESS: A. Yes. 

Q. And is perhaps -- and this deals with some 
data from a different group from the Rochdale cohort; isn't 
thatecorreccs 

A. Well, the Rochdale group is included, and also 
a group which Mr. Rossiter was studying, of dockyard workers. 

Or” slegather i1tts Mr. Rossiter’s half of the 
paper that contributed the royal dockyard data. 

Do you recall whether the same finding of rela- 
tionship between smoking and asbestosis was true with this other 
cohort as in your Rochdale cohort? 

AR® Yes; I°think Zt was”a fairly’ similar” finding, 
but if we look at the abstract, it was only in people whe were 
heavily exposed and smoke that the prevalence rates were 
raised. 

Q. And I believe, if we look, perhaps, at table 
4, on page 201, which is data from the Royal Naval dockyards, 
we can see the effect of smoking -- or, at least, bear on prev- 
alence cf opacities. 

AeerveSs thar s#rignct™. 

OsPRSorthistis the secona* set Cf data which, like 
your data at. Rochdale, shows greater risk, not only for lung 
cancer, but also for asbestosis, among smokers? 

APP that serignc; yess) The*dockyardvdata* isn't as 
clear-cut as the Rochdale data. 

Q. But tends in the same direction? 

AW™ Yes? 

Q. Yesterday, you discussed notmly dose-response 


relationships that you found in the varicus studies you've done 


7540-1171 


sane Helv eLesh abiiy hae <= —- ag dria | a “ 


_ 
os 1! tak hanties Ghandoom, od aby3 pri aneoshey ee 
a9 eicerres saris | : 
. a 


sein Soe »Sebpiag? sh note aiebinde aa tae Ee 

aoezoe beeqheos to peiybage eaW xastaent . of doidw quexp 4 
std 20 tinad 2’ aedieeod eee & xedizer i .2 | 
6466, Ota ooh lsvox pad betndizas00 Sets oe 

~s'an te onihes?. esen Sie selene ikenes Hoy on : 
wilto sidt ddiw sexe eew etnegseles baa gn ceneme noawied a: Hienets 

Museo stabrison Sey ni-as s%0%e7 

mvibet> witimiea Y2stet & eevee eed rk © root ot _ 

tqeeaqg a1 Ylee eav al oe oes aida sit? Js #061 Sw lit Suc’ 
Siew a9¢6s esctassvesryg ons gers evions brs Heetex2 Viiveot 7 


ee 
ds* 26 .agediey .dool ew T2°—¢e¥alion 7 QnA -? ‘ 
aiteaydast lowest Ca¢od off next. Rabb @i dandy 402 pag Ao oe 
“ie ae 4e0d .taeel Is .40°~+ enblodie 20 Ghette: site aae nBS oe 
vast Loinege jo Bones 


an a. 7 a 


”s barks 
Sa oo 


a 5). [7 


eis a) aaa 4% 
-< 
oi! dobre saem to she prone emt ab high 
_ enul Oz vine 408 sels Screg der oy 


; Stale coed 


7 . 
66, 3 tet etal ‘panned: ocr ay yarn zs ee 
a” > 4 oy a ra 


—— je 


Se) Berry, Cr-ex. 


Q. (cont'd) with lung cancer and asbestosis, but 
also indicated that you had found some indications in the dose- 


response relationship for mesothelioma? 


5 
An eYesr 
Om HAndsdagatherpyougtound that angthenbast. London 
factory data. 
A BX eSe 
Q. And I guess -- we looked at the table yester- 
| 40| day --- 
Rise WeSh 


Q. And I gather that, in the gas-mask factory 
study, which is number 13, which youworkedthe same -- a similar 
dose-response relationship where mesothelioma was found? 


A. Yes. But when we say Similar, in the gas- 


15} mask workers, the only measure of dose was length of exposure. 
Q. And I think maybe we could look at table 5, 


number 13 in your articles, and perhaps we can see clearly what 


you're talking@abouty, adtdsgongpages 646. 

Ae, es: 

Q. Maybe if you could just explain to us that 
table, ,oplease. 

A. Table 5 shows the women who werked in this 
factory, assembling gas masks, sub-divided by the length of 
exposure, the time that they worked there. And all this work 
was going on at the beginning of the war, or just before the 
Wwatpestha thst roundenboOutel I 40a ton 94356 leathinkei tyewas. 

Nobody worked on it for more than about five 
Veans matithesmost+eandathesthirtyea=—) thesfinalegroup,,tharty 
months plus is probably up to about five years. If we look 
back, I'm suresweill find’ the, exact, figure,:but.we're not, talk- 
ing about people who may have been exposed for twenty years. 


They were all exposed for quite a short time; thirty-five years 
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A. (cont'd) before this paper was written. 

So that the -- we haven't got any problems of 
differential weightings of the type we were discussing earlier, 
because all this exposure was thirty-five years ago. 

We divided them by months; less than one month, 
those who worked from one to three, et cetera. - We've got the 
number of women, and then we've got, in the next column, the 
number of those who developed a mesothelioma, to date, and with 
10 the percentage given in brackets. 


The mesotheliomas didn't occur in anybody who'd 


been exposed for less than five months. And I gave, in my evi- 


dence yesterday -- I summarized this statement by saying there 
were none out of three hundred and fourteen in one group ,com- 
pared with sixteen out of four hundred and twelve --- 
Le Q. In the longer exposed group? 
Ane DGhnateisera ght’ qsawhich) Toused: toriliustrate 
that there was a dose-response relationship. 
Now, in the actual paper, we looked at it in more 
detail than that, and we actually fitted a dose-response rela- 
tionship through the data; instead of just summarizing it by 


20 
two groups, we kept it in the seven groups that we have in the 


table and fitted a dose-response relationship. And, in fact, a 
linear relationship fitted these data very well. 

Q. Have you done any work, or are you aware of 
any work, which attempts to determine whether there's a dose- 

25} response relationship for mesothelioma in animals -- studies? 

A. Yes. There's an experiment that we did at the 
pneumoconiosis, which was summarized in one of the extra papers 
that we were talking about yesterday. I haven't got the refer- 
ence with me because they're away being photocopied. It was 
from the British Journal of Cancer, 1973, where we -- it'd be by 


30 
Wagner, Ct al.gis-—— 
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Q. That's number 17° on the extra’ references, just 
£Or=the "record? 

New Yes;*that rS“correct. 

MR. LASKIN: Perhaps if we could make this part of 
the@record *=—-"and “I don"t "mean”™to interrupt Mr. Hardy -- we 
should just mark this extra reference page as an exhibit, so we 
know what we're talking about. It will be Exhibit 16. 


EXHIBIT # 16: The above-mentioned document was 


then produced and marked. 


THE WITNESS: And in that paper, an experiment is 
described in which rats were inoculated with asbestos at doses 
bangingatromea Halisasmilligramstodeight milligrams, in steps of 
doubling; there was half, one, two, four, and eight milligrams. 

And the number of mesotheliomas increased with 
dose. And we fitted a dose-response relationship through those 
data and found a linear relationship was consistent with the 
data, although it was quite a small experiment, and other dose- 
response relationships were possible. But a linear one was 


within the range of those possible. 


MR. HARDY: Q. You say other dose-response rela- 
tionships were possible. What other possibilities were there? 

THE WITNFSS: A. The dose-response relationship 
we were fitting was one of the form that the incidence of meso- 
theliomas was proportional to the dose raised to some power, and 
we then estimated that power. 

And the estimate of that power had limits which 
went below one and above one -- you know, without having the 
paper -- I've forgotten the details, but maybe it went from, 
say, point 6 to one point nine. We can look it up. 


So that means there was a possibility that there 
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= On Berry, Cr-ex. 


A. (cont'd) could have been a dose-response 
relationship which curved upwards. 

Om Onem tina lesupject el equessel.d like, tovask a 
few questions, Mr. Berry. Mr. Laskin, yesterday, spent some 
time discussing with you a presentation you made, entitled 


"Hygiene Standards - Theory and Application," which is number 4 
Orethe articles; insyvouniecolLection-. 

And you discussed with him a number of health- 
related factors that would go into determining, in your view, 
an appropriate control standard for a substance. 

And you also discuss in the article, but I don't 
believe it was discussed too much yesterday -- at least, make 
reference to some non-health-related factors that go into 
determining an appropriate standard. 

TN NSIC 

Q. You know the one I might be referring? 

Roel le canter inge tt right now ,sbut 1.gquess 
we're talking about the benefits of using asbestos; in other 
words, this is all based on the assumption, which is given on 
page 146, right at the beginning. I say “assuming that asbes- 
tos is an essential material." 

Of course, if we weren't assuming that, then the 


whole problem would be different. If we're assuming we need 


asbestos because of its benefits, then that is one of the non- 
heabthecriterias 

OUBMAnNOMSORtD ace legatierptneres nase losbe, balanc= 
ing of some sort done in standard-setting? 

Aj LCS. 

MReSHARDY pe ledolnst tninkeiahaveyany further ques 
Pronse rout DOW ett Coditrman. 

DR. DUPRE: Thank you, counsel. 


Who is next in the line-up? 
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- 31 - Berry, cr-ex. 


MR. McNAMEE: I believe I am. 

DR. DUPRE: Mr. McNamee, if you please. 
CROSS-EXAMINATION BY MR. MCNAMEE: 

MR. McNAMEE: I put out too many questions, and 
maybe, while I was out of the room, Tim might have asked a 
couple, so, if I repeat some of his questions, please stop me. 

Q. I understand that Miss Jolie's employment with 
the Simpson's Commission, or whatever, has recommended certain 


proposals for standards, and are you in agreement with the pro- 


posed standards, or do you propose something lower? Would you 


recommend something lower than the proposed standards? 

THE WLINESS:) A. ) Well, I think -= I wouldn't per= 
sonally recommend any standard, because I think standards, as we 
were discussing just a moment ago, have to be drawn up to bal- 
ance advantages and risks; a lot of social judgement goes into 
how to do that. 


It has to take account of whether or not the sub- 
stitutes which some people say are adequate, whether, in fact, 
they are adequate, and I think these decisions can only be made 
by a committee, which has experts in all the different fields 
considered. 

And I did say something along those lines in this 
paper, tab 4, which we were discussing a moment ago. But I 
think the Simpson Committee have produced a good document, and 
reached conclusions which seem, to me, to be very sensible. 

TReCNiike lm COLrect. In saying chat tie Standards 
which they propose, they only propose as a step at this time; 

I think that they propose action in the future to bring them 
down further. In other words, they regard their proposals as a 
first step, or the next step of a continuing process. 

ee Liatixe yOu y 

In your study -- I believe it's tab number 6, 
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Q. (cont'd) "Patterns of Mortality in Asbestos 
Factory Workers in London," there are mortality experience 
tables, comparing the female and the male, and, quite apart from 
the question sof susceptibility; i motice that —-. at, least, I 
thought that the incidence of cancer was somewhat higher in the 
cohort of women, and I'm wondering if that might be accounted 
for by the fact that the nine hundred and twenty-two women all 
entered the work force between January, 1936, and December, '42 
10 -- it would appear to me that they were probably, overall, 
exposed to heavier doses of various forms of asbestos than the 
male cohort, which covers a period from April lst, 1933, to 
March 31st 9.04). 
Do you have any comments on that? 
A. Well, there's two, points... When you say the 


15) women had a higher incidence, I don't think that's --- 


WwW 


Q. Sorry; in "Severe," over two years, if you 
look at table 6 on page 58, as compared with the men who are set 
out in table 1 on page 54. Severe exposure over two years, the 
ratios for the women seem to be much higher for cancers. 

50 A. Well, yes. Of the women, there were twenty- 
one lung cancer deaths, compared with, out of seventy-eight 
deaths altogether, so that is about one death in four. In the 
men, in table 1 on page 54, there are fifty-six out of one- 
SevenLyocl x pet hateiseonewinetnhree.,. Inutact athe menshaveya 
higher incidence. 

25 But if we then compare them with expectation, 
Woacheis sal Couink yethe pointy vyouuresmakingy, thearatioso£ 
observed to expected is much greater in the women; but we end 
up with a slightly lower overall incidence, because the lung 
cancer rate in.women.is so much lower than foremen.+ So.we've 
got a higher factor. 


Now, you're asking, could that be due to higher 
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A. (cont'd) exposure. I don't really know the 
answer to that, because both the men and the women were doing 
severe jobs; but there are traditional jobs which were done by 
women, and others that are traditionally done by men. So, on 
the whole, they would be doing different jobs; they were both 
classified as severe. 

There could have been different dust levels, but 
we have no informationon that. 

Q. Well, what those figures (1936 and 1942) sug- 
gest to me is that, say, by 1960, most of those women may very 
well have left the work force, at a time when better standards 
were being introduced; as you point out on page 53, there was a 
betterment of the working standards. 

And it just appeared to me that the women cohort 
may very well have spent a greater period in the time when 
standards were lower. 

A. Yes; there was certainly, as you say there, 
in the 1940's where some of the men arrived later. But a lot of 
the experience of men would be drawn from those people who were 
there at the same time, but I don't have an exact comparison 


with me. 


But we did look at time of starting for men, and 


compared men who started before and after 1955; and we probably 


didn't mention that in the paper because we didn't get any def- 
inite conclusions from that comparison, because those who had 
started since 1955, we'd only just got, at the time we wrote 
this paper, past the twenty years' point of latency, and there 
weren't many lung cancer deaths that had occurred up toethat 
point. 

So that's why I'm reasonably confident that the 
men -- most of the men lung cancer cases would have been 


exposed certainly before 1955. Any clean-ups, say, that 
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A. (cont'd) happened in the 1960's would not be 
relevant to the point that you're making. 

Q. For the women, though, you did have a long 
Perrod-oLelol low-up; their group 1sebecter “documented, really, 
than the men. I mean, another ten years, you'll practically 
have your study -- a complete study on the women in that parti- 
Gitar Lactory : 

Ae Yess 

Q. You mention, in -- well, over the period of 
years, the methods of testing have changed, and there's been 


some discussion about correlating results by one method as 


opposed to a previous method. 


And = le yust nocrced=im One-oL your “papers —=—"1 
believe tab number 7, "Dose-Response Relationships for Asbestos- 
Related Disease," at page 192, you do talk about simultaneous 
sampling with two methods (with the impinger and fibre count- 
ing) in a New Orleans plant. 

And) T'7ust want to~—— has there’ been much paral- 
lel sampling, with a view to using parallel sampling to test the 
correlations that people have used. Do you understand the ques- 


tron? 


eee eS eee De jlistenaven  t) Gurte Lounde this part on 


Dade se oee 


Our SOrry = page 192% 

AS Oh, yes, I°-see-: 
OrevuUnden = Other studies? 
Ae Less 

Q 


. And, really, what I wanted to know, whether 


there had been much use of parallel sampling just to test some 
of these correlations, or are these correlations often just a 
Matter of guesswork? 


A. Oh, I think in some places there's been quite 
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A (conta) say lotiometudiess. gi sbhankeDr o'Grbbs 
has done a lot of studies. No doubt he'll tell you about those. 
But it's not a subject I've got any direct knowledge of; in 
this part, I am referring to other people's work. 

Q. Do you yourself use any correlations in your 
WOrke-——0l gather thatyreally you didn/tiitny! totcorrelate. 

A. No. 

Q. Is there any validity in - well, taking all 
-- there are a number of experts, like yourself, who have done 
studies; some in plants throughout the world -- is there any 
ValLdiucy instavingmro, bring all@these) studies together, and to 
derive any additional information that might result as sort of 
an accumulative basis, or does each study more or less have to 
stand on its own? 

A. No; I think the studies have to be brought 
together, to see what sort of patterns emerge; where there's 
agreement and, equally, what sort of discrepancies emerge. 

For example, the point I was making about the 
association between mesothelioma and amphibole can't really be 
made very strongly from one study alone. There's no single 
study which -- from which one can draw that conclusion, without 
BiskeOr “ehror. 

But when one puts all the studies together -- and 
VoUrlimerinded aGoaealscussion OfathisringunessSinpsem reportaby 
-- the part by Acheson and Gardner -- when you put all this 
tnformationatogether;aquitehka cleartpicture emerges; *thoughel 
know there are one or two people who still disagree with this 
point. 

The slide I put up yesterday, towards the end, was 
an attempt to compare the studies that have been done in differ- 
ent areas where there's a dose-response relationship, and see to 


what extent these agree. And, as we saw, there was one study 
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A. (cont'd) which doesn't fit in with the others 
at all, and obviously one would like to know why that is; but, 
at present, I don't think we do. 

Oe" Just to develop that a little bit Guha slohe tS 
it's my last question -- say, an individual study might show, on 
a limited number of observations, a ratio of, say, three cases 
observed to two expected, which probably wouldn't be statistic- 
ally important in one case, but if ten studies showed ratios of 


three to two and four to two, the total number might be statis- 


tically important. Is that correct? 
ie ee Cor. 
MR. HARDY: Thank you; those are my questions. 
DR. DUPRE: Miss Jolie, would you wish to take a 
five-minute break before -- at this point -- before proceeding? 


[No audible reply.] 


INQUIRY RECESSED 


INQUIRY RESUMED 


DR. DUPRE: Miss Jolie, do you wish to proceed, 
please. 
CROSS-EXAMINATION BYeMESS WOLLE. 

MESGSUOLIE: ™O ee Bariier, my colleague from the 
government was pursuing the issue of a number of studies, and I 
think you were discussing the fact that the Dement study seemed 
to be out of line with a number of the other studies. 

However, the Selikoff study -- it's not really out 
of line with some of the Selikoff studies; is that correct? 

THE WITNESS: A. Well, I was cnly considering 
studies that were of chrysotile, or mainly chrysotile. 

ee Alle rt glit. 
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A. Actually, Selikoff gives very little dose 
data, in any of his papers; but I know people have constructed a 
dose-response relationship from something in one of Selikoff's 
Dapersheald tt. 1se=—5 

Ou Drementer lines just suggested a dose-response 
relationship from Dr. Selikoff's material that was more overt 
to theirs as well. 

Awe eS. 

Ome d aiikes CO. buLSsie aa litt le bitecol tnenarscus— 


sion yesterday about the under-diagnosis of disease, ane 


10 


terms of mesothelioma, my understanding, in some of the Newhouse 
studies, is that there's a fairly significant under-estimation, 
or under-diagnosis, of mesothelioma. Is that correct? 

A. Well, I mean, the short answer to that is that 
15 -- well, no; perhaps I'd better not give a short answer. I 
don't think we ever say that in any of the papers, do we, that 
there's an under-diagnosis? 

But the diagnosis is based on eollecting post-mor- 
tem material, where available, collecting hospital notes, and 
that sort of thing, and having these reviewed and, in particu- 


20 
lar, having the histology reviewed. And that's how a lot of the 


mesotheliomas have come to light. 


Now, there are people who die with no post mortem, 


andepaGeicu larly tomsthe early years, there were people who may 
have had a post mortem but the material's been thrown away, 
25 hecause 1b wasiso.long ingthe past. That only, of course, 
related to her early work, where she was going backwards in 
time. With the updates, we're only looking at recent deaths. 
And I think, yesterday, I said that the post-mor- 
tem rate might be about fifty per cent, but I checked after- 
wards, in one of the papers (which is number -- I can't see it 


right now -- ah, yes; number -- no) -- no; actually, I don't 
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A. (cont'd) think -- I think it's one that's not on 
the record. But it was a paper from the British Journal of 
Industrial Medicine in 1972, one on the mortality of the women, 
and, there, out of a hundred and forty deaths, there were post- 
mortem reports on fifty-one; so, in that case, it wasn't as high 
asl perhaps indicated? at rtiiity perm cent. 

And, of course, for those where there wasn't a 
post mortem, and where they died of, say, lung cancer, then it's 
possible that some of those were mesothelioma. 

Qaneanders 1. thpossible ythatsesome lofimthetgastro=- 
intestinal cancers were also misdiagnoses, or, rather, cancers 


like pancreatic cancers might be misdiagnosed? 


I understand Dr. Newhouse also found that was one 
cf the most common misdiagnoses, waS pancreatic cancer, for 
peritoneal mesothelioma. 

A. Well, that sort of misdiagnosis is possible, 
yes. 

Q. We had testimony before the Commission last 
week, by the insulation workers, both here and in the United 
States that, WimetactpA ingthesstudyithat they: verdone with 
Irving Selikoff£, thatme-third of the death certificates, when 
they went back to investigate, in fact, were incorrect. 

Would that be your experience, too, do you think, 
in England, or -- well, obviously, you have more post mortems, 


perhaps, than we do here? 


Do you see that as a major problem, if one doesn't 
investigate the death certificates? 

A. Certainly, it's a problem with mesotheliomas, 
and particularly more so for periods twenty years or more ago. 
And I know other misdiagnoses have occurred, but I can't recall 
the full details of these and what the percentages are. 


There was a paper by Dr. Newhouse and Dr. Wagner, 
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A. (cont'd) and it's Dr. Wagner who looks at all 
Dr. Newhouse's material -- I've forgotten what year, but it was 
quite a while ago; round about 1969, I think -- where they gave 
details of the comparison of the death certificates and Dr. Wag- 
ner's post-mortem opinions for the men at the London factory. 

And I can't recall the details, but I think meso- 
thelioma was the main problem. And there were other misdiag- 
noses, but I don't think they were too serious in total. 


And I know the studies of Selikoff's group, they 


often -- in recent years, they've given two columns of observed; 
they've given death certificate causes and what they call "best 
evidence." They usually have a column with "B.E." above it -- 
iD. Cevmandts'bs Eek 

Again, I'm surprised that the discrepancy's as 
hightas#onevins threetebut ,Pnordoubt, tif that "s* what» they told 
you, it is correct; but there may well have been some misdiag- 
noses in both directions, so that, in the group as a whole, the 
discrepancy might not have been as big. 

Q. I just wanted to ask you a question, because 
I don't know what this term is -- and it's in number 9, "Meso- 
Eheiiomeasinethestnited Kingdom, “Pontpagesi97,.and it's "meso- 
dermomas." You indicate that there were a number of mesoder- 


momas connected with asbestos exposure, and that "Our cases 


would suggest that they are" asbestos-associated. And I just 
had never heard that term before and wondered what they were. 

AG SL minotasturesexactly; isknowethisPusv==. Dr. 
Jones, who was the first author of this paper, was very keen 
on this, but I couldn't tell you, medically, what a mesodermoma 
ise 

Butsiethinkettese--Oleathinkhites®something >="1 
mean, the "meso" implies it's something fairly similar to a 


mesothelioma, I think; but I think you'd better get a medical 
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Bm. (cont'd...) “opinronyonethat? 

Q: “I just had never heard the term before; I was 
interested. 

A. The point that was being made, that there 
might be other tumors that were related to asbestos, and there 
were just three of these. 

Q. When we were discussing the whole weighting of 
dust exposure in the early years, it has implicationsre li con- 
sider for compensation purposes, and that is that, in our 7;uLis— 
diction, we will not compensate people unless they have Contain 
uous and repetitive exposures for at least ten years; and a num- 


ber of compensation cases are denied, based on that continuous 


and repetitive exposures. 

But givenathateweightingy, dotyoucfeelathat® thatis 
a very®stringent®criteriavtoyuse? It's used -- excuse me -- in 
almost all the cancer; it's used for mesothelioma, it's used 
for lung cancer, it's used for gastro ... No; gastro-intes- 
tinal cancer is just generally a long-term, repetitive and con- 


tinuous exposure. 


But that's the criteria on which a number of our 
cases are refused, and it seems to me that's ... 

AGE Well#AlPwouldmthinkgecertainiys; atorpmeso- 
thelioma that those criteria are very stringent, because meso- 
thelioma, although there are cases that occur which can't be 
traced to any asbestos exposure, it is a very rare disease, and 
it is known most of them are related to asbestos exposure. 

So if somebody has worked in an asbestos factory 
for a year or two, then mesotheliomas have been shown to occur; 
such as in some of the slides I showed yesterday, where there 
had been quite a lot of mesotheliomas with less than two years' 
exposure; and, again, in the gas-mask group. 


Onan’ thescasetotatungweancer; ii) you hadjagn 
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Q. (cont'd.) the very early years of exposure, 
very high levels of exposure, or even high, intermittert levels 
of exposure that we discussed, the possibility of those being 
more dangerous, is that not also, therefore, a fairly stringent 
criteria, perhaps, for lung cancer as well? 

A. | Yes. Again,) we could refer to the work at the 
London factory, at tab number 6; we could look at table 1 on 
page 54, for the severe group, there've been thirty-one lung 
cancers - well, six of those are mesothelioma, so, if we take 


those off, there've been twenty-five, and twelve point eight 


were expected. So there is evidence of an increase ETemOr tal. ty 
due to lung cancer, even taking pleural mesotheliomas out, with 
-- well, in this case, less than two years. 

Q. I'd like to ask a few questions on fibre type, 
if I may, and almost all of your comments yesterday dealt with 
mesothelioma. You did refer to Enterline's work as far as lung 
cancer was concerned. 

One of the quotes that interested me, and I won- 
dered -- it was from your colleague Julian Porter -- Peto; 
sorry -- jurisdictional slip; sorry. [Laughter.] He's a lawyer 


inedOrontos 


But Julian Peto indicated that perhaps peritoneal 
mesothelioma was Gue to crocidolite asbestos; whereas, chryso- 
tile asbestos may lead to pleural mesothelicma. That was based 


on his study of the Turner-Newall; it was a quote from his 


study. 

And I wondered, does that fit in with some of the 
evidence that you've come across, or --- 

Ane Wel leu Ofacourse ttheafizste thing, coi saylis, 
it's based on the Rochdale factory, where crocidolite was used 
over a long period of time. There wasn't as much; chrysotile 


was the predominant fibre, but there was crocidolite throughout 
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A. (cont'd.) the factory over a long period of 
time. 

And I think I mentioned yesterday that we had some 
data, which is, as yet, unpublished, on lung contents Steopost— 
mortem cases from the Rochdale factory, and they do support that 
there was crocidolite there. And there's quite a high amount of 
crocidolite in the lungs of some of these Rochdale cases, as 
much as in the mesotheliomas in the 1976 study, which we were 


looking at earlier, or almost as much. 


So we mustn't think -- regard the Rochdale fac- 
toryeds pure chrysocile; that's the first Dont. 

And then I think there have been studies elsewhere 
in the world where the exposure is undoubtedly to crocidolite, 
where only pleural mesotheliomas have been observed. And I'm 
thinking particularly of the Australian study of those people 
involved at Witloom, where there'd been quite a number of meso- 
theliomas (twenty or more, I think), and all of them had been 
pleural. 

Q. The experience in Quebec, however, with the 
chrysotile exposures, seems to me most of their mesotheliomas 
were pleural; is that correct? The McDonald study. 

mo’ tT don't recall offhand. It wouldn"t surprise 
me. 

Q. In any event, chrysotile does lead to meso- 
thelioma, albeit at a lower rate? 

ee Les. 


Q. The other paper I'd like to refer to, in terms 
of fibre type, is number 18 in the new list, and that was your 
study with Wagner and Skidmore on the effects of the inhalation 
of asbestos in rats. 

Aes YES. 

QremaAnadeynthatscaLrticular study, you found that, 
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Oo. (cont+a.) ingtact; chrysotile -- the deposits 
of chrysotile fibres were considerably lower than the deposits 
of crocidolite fibre. 

TN ast ¥ 

©. Butieinetfact the carcinogeneity and the fib- 
rogeneity of the fibres were the same in the rats. 

A. Yes; very Similar. 

Oem Couldathatelead.to 2 econcluszon,that, in fact, 
they're more fibrogenic -- chrysotile could be, in fact, consid- 
ered more fibrogenic and carcinogenic in rats at these lower 


deposits, then? 


A. Well, I can see -- I can see your line of 
argument there, yes, and it's, you know, one I'm not sure OL, 
because we've contrasted the inhalation with the injection 
studies. 

Now, we know, with injection, that the whole dose 


gets there. So if we compare the paper ycu've just referred to 


with paper number 17 -- papers 17 and 18 use the same materials; 
anemby aha ectlOnpetnesother by inhalation -- then, pursuing -- 
and I think we discuss this in one of the papers -~- but pursuing 


the point you made, if, after inhalation, there's a similar 
effect, we know that much less chrysotile seemed to get into the 
lungs of the rats, then we would expect. that, after injection, 
the effect of chrysotile would be -- show up much more than the 
crocidolite. This didn't occur. And, you know, I don't really 
fully understand why this is. 

Q. The Simpson report, intact «cane. to tEheycon- 
clusion that levels -- that, even among the amphiboles, levels 
should be different, or standards should be set for different 
levels. 

A ales 


Q. Amosite, presumably, at point five, and 
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Q. (cont'd.) crocidolite at point two; or consid- 
eringtalban- one crocidoluite. 

Doi yout feel that the: scientific evidence supports 
that as well? 

A. Well, on the whole, I think it's a reasonable 
thing to do from the scientific evidence; but I think;jias’ they 
mention, there isn't a great -- all that much evidence, but what 
there is suggests that amosite isn't quite as dangerous as cro- 
cidolite. 

Q. I'd like to go back to the smoking discussion 
we had this morning, and that was that you iiducatecds that, in 
fact, Selikoff's -- Hammond and Selikoff, and perhaps Sideman's 
most recent figures show the relationship more clearly. 

What it also shows more clearly is that, in fact, 
non-smokers are now producing lung cancer. 

A «6SY ES 

Q. And Dr. Enterline suggested to us last week 
that perhaps the reasons that we didn't see the lung cancers 
before was because, in fact, smoking probably shortens the lat- 
ency period of the effect of asbestos. 

The combination is notmly multiplicative in its 
effect, but it probably shortens the latency to tames torieumor? 

Awe I*see+syes. I mean,»that is» one possible 
explanation, but another is that, ifn etheeearie study, «ihe first 
paper of Selikoff, where I don't think there have been any lung 
cancers in non-smokers, the expectation was very low. I think 
-- I've forgotten the figures, but the expectation was so low 
that even if there'd been -- even with a sixfold excess, or 
fivefold excess, it was not surprising to find zero cases. 

And peo frcounseputhismis Fagpornt brought out by 
Dahl in a paper in 1971, when he analyzed the original Selikoff 
smoking data and suggested a multiplicative model which fitted. 
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A. (eontidk): BAndssop ftrométhaty;eatofollows®*that 
the explanation could just be, because there hadn't been enough 
time elapsed -- not to achieve a latency, but not enough time 
to achieve a big enough expectation of cases. 


Q. Dr. Enterline alsc presented to us information 


from Radford, at the University of Pittsburgh, on uranium min- 
2 ing, and, in fact, the uranium miners had the same experience 
but, as time went on, the effect of smoking seemed to be can- 
| 10 celled out and the lung cancer rates between the non-smoking and 


the smoking were essentially the same after a long period of time 


of following the people in Colorado. 
And Dr. Enterline suggested that perhaps what we're 

seeing here may be the same thing; that, after a long period of 

time, we may, in fact, see that non-smoking asbestos workers 

15} have an equal risk of getting lung cancer. 

A. I see; yes. I haven't heard that put forward 

before, that idea. I mean -- 

| Ope Set nenet-- Koh isorry.: 


| A. I was going to say, what does he mean by "a 


: ~~ hongepertod: 2 i'm trying, tomrecall what ‘the period of follow-up 
was in the Hammond, et al. I mean, they had quitea long period 
om mbsenvation, thethankllel wasitthinkingsofitsomething: quite a 
lot ,longerx;.; 
pit egoteroo, long floft course Ses would “only tbe ‘of 
academic importance. 
| 2 Q. Is there a relationship between smoking and 
mesothelioma? 
| A. No; ro such relationship has ever been demon- 
strated, as far as I'm aware. 
Q.\ | Sos that: encouragings people” not 'to) smoke will 
30 


| not alter mortality by mesothelioma? 
Day No. 
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Oe “Wdilike toG@goe@tosthe dose-response relation- 
ships, and your study number 7, on page number 192. We have 
discussed this, but I just want to understand clearly exactly 


what you've been saying. 
And that is, towards the bottom of the page, or 


at the bottom of the first paragraph, under "Other Studies," you 


say: 

"It was not possible to convert this exposure 
to fiber-years ... because there was a lowecorre-— 
lation between impinger and fiber counts." 

You're dealing with McDonald's study; an earlier study of 
McDonald's. 

iS thates till etrues 

A. Well, I know McDonald and his colleagues are 
working on this, and they gave some preliminary results at the 
Lyon meeting which were published last year, andeso Ppedon't 
think 2t 2s GuBcestrue}, nos 

They've now done work which is enabling them to 
do more than they felt they could do when they wrote this New 
York paper. 

OteEbut esti IyertlSssbasedsonta lot of assump- 
tions, in that the parallel measuring now is assuming that 
there's always constant dust clouds, and that kind’ of thing, in 
the past. Is that correct? "I think John Laskin dealt with that 
yesterday. 

A. I think that is probably true; but you can 
confirm that with Corbett McDonald and Graham Gibbs. 

Q. Given that perhaps we can make those leaps, 
those conversions, do you feel that we should be using studies 
done on chrysotile miners and millers to set standards for wor- 
kers in production plants, in textile plants, ii £eleeLon spro= 


ducts, et cetera? 
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A. Well, we did touch on this yesterday, didn't 
we, when we were discussing whether the differences between 
various studies might be due to the type of process. 

And I think there is some evidence, particularly 
with the Dement study; although one can raise question marks 
about that, it does look to be quite different. And that is a 
textile operation. The Peto study is a textile operation. And 
they both -- although they are quite different, they're both 
higher than friction materials, and they're higher than mining 


andemilieng.eeSsomisethinkathereps reasonable evidence to suggest 


10 


het Ge 

Using mining and milling data, applying it to 
other industries might not be the best thing to do. 

Q. The other thing that we were talking about, 
15 Standards, and I know we can't pin you down on standards «but 
you've suggested a committee of experts should consider this’. 

Should it not include people who are actually 
going to be taking the risks? 

Aisks YESE 

Ofind meanjimthe determination of the socially 


20 
acceptable standard should certainly include people who are 


going to take the risk. 

Averoh acertainly;i yes’. 

Os<eFd Guessad wasit— perhaps we are experts, 
SOLnt. 
| 25 The other -- I just have two more questions, and 
that is that you talked about control limits, ange yousdwarliced 
about substitution as part of a control limit. 

AGG. Yes. 

Q. Now, obviously, we would not want to substi- 


tute another hazardous product for asbestos, but if we were to 
Se find alternatives that were safe (safe in terms of being 
7 (6/76) 7540-1171 
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Q. (cont'd.) properly tested before we use them), 
would it be a good practice, in fact, to pursue substitution of 
asbestos for those products that we're able to find alternatives? 

A. Yes. I mean, with the caveats you've put on 
it, I don't see how one could disagree withuthat 

Q. And the last thing I'd like to ask you was in 
your paper number, which was in your discussion summary -- and I 
realize that what you're doing there is summarizing the discus- 
sion at a conference, anc some of this may not be your opinion 
-- but the last paragraph, on page 863, you were summing up the 
dis... -- or you were summing up the chairman's summation, and 
talking about the concept of linear dose-response relationship, 
and you ended your statement with: "Acceptance of this is a 
major step forward." 

And I just wondered if you could elaborate on that 
statement. 

A. Yes. What the chairman of this discussion had 
in mind -- and it doesn't say here who the charrmanewas, but it 
was actually a Dr. Westerholm from, I think it was, Sweden -- 
what he had in mind was that, if everybody could agree that a 
linear dose-response relationship was valid, then one could. <— 
it gave one a basis for extrapolating from high doses to low 
doses, without worrying about things such as a threshold con- 
cept, which we were talking about yesterday, or the elbow-type 
effect, which was mentioned. 

And I think what it meant, it was a major -- it 
would be a major step forward because a lot of the discussion 
has been over things such as whether a threshold is a reasonable 
assumption or not. 

Q. In the scientific community in Europe, is 
there general acceptance of the linear dose-response relation- 


ship? 
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A. Well, I wouldn't like to answer that too defi- 


nitely. I mean, I know that most people who've been handling 
data from studies such as this accept it, but I think quite a 
lot of medical people dispute it. 
MISS» JOLIE: Thank you very much, Mr. Berry. 
DR. DUPREcreMr.tBazain? 
MR. BAZIN: There's still a few questions, Mr. 
Chairman. 
CROSS- First of all, I would simply like to, by way of 


question -- Miss Jolie -- and I don't wart to engage a debate 


a 


10 


here, but she has stated, on two occasions, that one-third of 
the death certificates have been -- had to be corrected. I have 
not heard testimony to that effect here. 

You know, I just want to make that mise au Point: 
15] as far as I am concerned, I haven't heard that such an occur- 
rence took place, and I don't want to engage mito avdebate’on 
la SON 

DR. MUSTARD: Mr. Counsel, that will be as part 
of our Phase I hearing, the documentation that Miss Jolie was 
os referring to. 

MiSSMIOLIES) (xyes: 


DR. DUPRE: I believe, Miss Jolie, you were refer- 


ring to the appearance, early in June, of the representative 
from the insulation union in Washington. 

MISS JOLIE: Right. And Dr. Uffen pursued that 
questionsewith Dr.  Eutembineson i >— 

MR. BAZIN: It was raised by way of questions. 

DR. DUPRE: I'm just saying, for your reference, 
counsel, you may wish -- or we should get to you, ie OU don) 
have it now, that brief that's a matter of publicwrecord’* And, 
of course, the transcript from that meeting will be available 


for you to examine. 
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DR. UFFEN: Could I also make the comment, my 


recollection was that the gentleman who spoke to this volun- 
teered to supply us with the evidence from Selikoff's data; and 
I will watch to see that we get it. 


CROSS-EXAMINATION BY MR. BAZIN: 

Q. Dr. Berry, to pursue, briefly, on the question 
of the acceptability of risk which you deal with in your paper, 
tab number 4, first of all, if I understand, Dr. Berry, you are 
| 10| part of the group there, a unit -- pneumoconiosis unit ina 
hospital in England; is thatecorreet: 

Aiea inaWwates. 

Q. In Wales. And, as such, you have been doing 
the statistical analysis which this group had to do on various 
minerals; not only asbestos? 

- A. I have done work with other materials, yes. 
Q. Have you dene any work on lead, for instance? 
A. No; I've done no work on lead. 
@. Onecopper: 

A. No. 
an Qf » Uranium? 
| A. No. 
Oiwt Nickel 
Aca t Non 
Ona Golde 
A No. 
25 One Saivers 
A. No. 
Q But you have done work on other minerals, I 


imagine, that are found in the United Kingdom? 


A. Well, I've done work on other dusts; for 


example, I've done work on cotton workers. 


Ozee ONACOCTOn workers? 
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eed sito Berry, cr-ex. 


een Core 

Q. Cotton workers where asbestos was being used? 

Ree UNO eStrditgiit, COLLON. 

Q. Could you tell us what kind of dust -- what 
the description of the dust particle in the cotton industry 
where asbestos is not used; what's to be found tacree 

A. Uh -- no; I'd prefer not to answer that one. 
I don't really know the answer offhand, in the terms that you 
Wane elt. 

Q. Coming back on the question of risk, you men- 
tioned that it was, as far as you were concerned, a balancing 
act which had to take into account many factors; YSreiat COr— 
rect? 

Petirad to take into account. ...7 
. Many factors. 


. Many factors; yes. 


A 
Q 
A 
Q. And one of these factors is SupSstatuces? 
eS. 

Q Are you satisfied that there has been proper 
analysis done of substitutes, insofar as asbestos is concerned? 

A. Mmm -- well, the -- the main SupStrcute that 
I'm aware of is glass wool, and that's fibre; and things like 
rock wool for heat insulation purposes. 

And these materials are, at present, being inves- 
tigated fairly vigorously; animal experiments are being done. 
And the main conclusion from these is that, if one controls the 
fibre size, so that there are -- most of the fibres are thick 
-- then, from animal experiments, that would indicate that they 
were certainly a lot safer than asbestos. 

And, of course, with asbestos, one Canmoewconcrol 
the diameter to any significant extent, because that. S a prop- 


erty of the mineral as it occurs in the ground. 
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A. (cont'd.) There's also epidemiology being done 
on glass-fibre workers, but this hasn't got too fax acecnesnon— 
ent; and one reason is, because there hasn't been a sufficiently 
long follow-up. 

Q. Are you talking about the same iength of fol- 
low-up there that you are talking about with the asbestos on- 
going examinations -- ongoing --- 

Reeves a imeca lk ng. aboumathnat be Glass fibre was 
going to produce a carcinogenic effect, then, date would mot, be 
detectable in man until at least there'd been a twenty-year 
fo LLow=up. 

And I don't -- there's very little data; I'm not 
sure if there's any at all, but there's very little data where 
that has been done. 

Q. On the question of dust particles and substi- 
tutes, could I refer you to your paper, tab 1l, "The Compara- 
tive Effects of Three Chrysotiles ..." on page 364. 

I take it that these were, quote/unquote, pure 
chrysotile fibres that were injected or forced by way of inhala- 
elon im the rats. 

A. Uh -- well, it does say, on page 364, that 
none of the three samples was pure. 

Q. There were other things --- 

A. No; there were contaminants. Yes. 

Q. Contaminants? 

A. Yes. Perhaps some of these are listed; this 
is in the first paragraph on page 364. 

QO. I wanted to have your comments on that pre- 
cisely. 

Are you satisfied that, froma statistical point 
of view, factors have been -- or that co-factors have keen 


taken into account when examining what asbestos has caused at 
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Q. (cont'd.) various doses for various people 
during various lengths of time? 

A. Are you thinking here of comparing different 
studies? 

Q. No; I'm thinking of comparing what may be in 
the dust in a textile factory with what may be in the dust in 
the mining and the milling part of the industry, and the influ- 
ence that co-factors may have on the health of those employees. 
10 A. Right. So they were contrasting textiles 
with mining. I take it the point you're getting at rs-that 
there might be a different distribution of other co-factors in 
different working environments --- 

Oe Yes. 

A. --- which might influence the final outcome. 
Uh Yes; I would think one could put that forward as a 
possible reason for some of the differences we were talking 
about, but I don't have any data on, you know, whether the per- 
centage, contaminants, to what extent they do differ between 
these different work operatiens. That would have to be done. 

20 Q. Leading into the question of a possible asbes- 
tosis diagnosis, which is discussed particularly in your tab 
number 8, could it be possible that some of the signs that lead 
to the diagnosis of possible asbestosis may come frcm some of 


these co-factors? 
25 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 


DEREK WEST 
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AU eyed, rte COULdsbe,.as we discussed somewhere 
in this paper, there's not only that point, but I suppose it's 
the same point so we may have false positives...that is, people 
who have got various signs which lead one to believe they've got 
asbestosis, whereas in fact they may not have asbestosis, which 
I think I'm right in saying and you can no doubt get a medical 
man to confirm or refute this. But in life there are cases where 
it is difficult to say whether the symptoms are due to asbestosis 
or not without a post mortem, then it's easier. 

Q. Could that explain a fittyepercent result 
in the possible asbestosis? I understand that of those who 
were diagnosed as possible, fitty percent Svencually..-L£ilty 
or sixty percent eventually had asbestosis? 

A: Were certified. 

Q. Yes, I'm sorry, were certified. 

Re Which is another sort of clinical judgement, 
that one has to have more..be in a more disabled state to pass 
through that diagnosis. 

On CS. 

hm 4ves. 1 think that s possible andelo Mme pLeccy 
sure we discussed that in the paper. Pecans tf cule sind tne 
page. 

Q. Are you able to express a judgement as to 
the satisfaction level of the fifty percent resulT Laine 
PiagniOstiC. ..12 

A. Well, we are not going as far as saying 
that, because only sixty percent were Certirrtled® within= tne 
period of followup we had. The other forty percent were false 
positives and some of them might be certified at a later date. 

So the misdiagnosis is not as high as Pec cy 
percent. 

Oe Golng pack i che diagnosis, there is a number 


of references to crepitations. 
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A. Yes? 

Q. My understanding of what these may be in 
laymen's understanding, they are a form of rales, crepitations? 

Dee eS 

Q. They are not the same thing? There are 
Garrerent-sorts* of rales? 

A. Yes, I'm not too sure of this. Some people 
say they are the same thing, and some people say there is some 
sort of difference. Certainly they are very similar, in my 
understanding. 

Q. Crepitations, according to some, may be a 
form of rales? 

Ys eyed We he 

Q. Are you aware of studies which lead to the 
conclusion that basically everyone has creptiations of some 
SsOre? 

A. No. No, I wasn't aware of a study where 
data had been put forward like that, but we were aware of 
doing this study that™several” of tnetsitons, including 
radiological changes, could occur in the absence of dust 
exposure of any sort. 

Q. Talking about the absence of dust exposure 


and the question of elimination, which you deal with more 


extensively in your paper number seven, page L87*act the bottom... 


I don't want to go through the whole description once more, but 
on the question of the elimination, would you agree that an 
investigation of a population in a one Andustry...being® an 
asbestos mining area...an investigation of the general 
population not working in the mine where known levels of 

dust exposure exist in the city, and wherethere have been no 
cases, no known cases of asbestosis or lung cancer more than 
the standard, that that could give you results of the 
elimination process of asbestos in those individuals? 


A. You mean post mortem studies? 
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- 56 - Berry, cCr-ex 

Oj X.CSe 

A. Of how much they had in their lungs? I wouldn't 
have ‘thought that would be a very sensitive study because you are 
talking about very low exposure. You are talking about 
nonoccupationally-exposed people, and therefore I take it you 
are assuming that there is some general environmental exposure 
which you can measure? 

QO. es; 

A. That this would be so low, the amount of dust 
would be low relative to the occupationally exposed, that ate 
would be fairly insensitive compared with doing a study on 
people who are actually working in an occupational environment 
where you also had measurements. 

Q. But where you can't say precisely what the 
elimination process is? 

A. That's correct. One can't say that because 
the data necessary have never been obtained. One could 
envisage that they could be obtained, and I would think that if 
that was the case it would be better done on a group who had 
higher exposures and then been withdrawn from exposure because 
they have left work. 

In the study you are talking about, the exposure 
is continuing, so that it's a more complicated evtuatcion, tEnan 
if dust is going in and it's coming out simultaneously. If 
you take an exposed group in a factory who then leave at 
various stages, you've just got the elimination problem. 

But, I mean it's a difficult problem however you ‘elo abiey, 

Q. But overall you do agree that there is an 
elimination process? You are having problems measuring it, 
but there is an elimination process? 

A. Yes, and that has certainly been demonstrated 
in animals. 


Q. While we're on this same paper, and again at 
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- 57 - Berry, *cr-ex 
®. cont'd.) ‘pagel 1872 just by way? of 
clarification, at the end of that paragraph on measures of 
exposure and the weighting of exposure, I read a sentence here, 
5 and I quote, "Thus exposure twenty-five years ago is considered 
five times as important as exposure five years 
ago \y. 
A SAWes. 
Q. Is it possible for me to take your number of 
ten point eight off7195i4t rerer red to by? Mri. Hardy just now, 
10 readjust it to thirty-two point four because of the new 
measurement techniques as demonstrated by Dr. Peto, and what 
happens if I apply this approach to those numbers? 
A. Well, what happens is that if we can, cf 
we turn back to tab eight, for example, in table eight on 
Re page 107, then except for the adjustment Giertotcnercounting 
method, that is of the ten point eight to thirty-two point 
GO Ariane s 
Oo. Wess 
A. ...except for that, we've already done what 
you have suggested, because we've got models fitted with no 
20 elimination, and that is giving the 1951 exposure the weighting 
because it was thirty years previously. So the only cha ng> you 
have to do to the figures in table eight, in the righthand half 
of table eight where we've got fiber counts, Tee toemulLtaply* them 
by two or three to make them correspond to graticule counting. 
Q. The numbers inithe left column of table eight? 


ts A. No, the ones in the righthand column. 

Q. And multiply by whatever difference there is 
between the old numbers and the adjusted numbers, given the 
new measurement possibilities? 

Avsaves/e correct: 

30 Oo, Alwayerin:s tabvedoht, stheyquestion™of 


clarification again, on page 100, "fiber counts were not 
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- 58 - BeVvcy, CL-ex 

On (conte) "available for 1951 to 1960, but 

thermal precipitator particle counts, etc., were 

available". 

It's on the righthand side. 

Gould you describe the thermal precipitator method? 

A. Iithink it would probably be best if you got 
a dust sampling expert to do that. I would probably confuse 
things more than clarify them. 

QO. In that same paragraph, lI would also like to 
know from you why the counts for 1956 to 1960 were taken to be 
the same as 1961 to 1965? 

A. That is because there was known to have been 
no major changes in the layout of the factory, no new ventilation 
equipment had been introduced. In other words, that period was 
considered to be a period when nothing very much happened to 
change dust levels. 

Q. This was investigated? 

A. What do you mean by investigated? 

Q. This was assessed on the premises, this 
assumption? 

Aveo, ves 16S.) eh. medi? this whole work was 
done in conjunction with people who had been at this factory 
throughout. 

Q. You stated in answer to a question from Mr. 
Laskin that it was extremely important to have knowledge of 
dose in the examination of records. Can you elaborate on that 
statement? 

A. Yes. I can't recall exactly which statement 
you refer to. You mean examination of records, did you say? 
The way I expressed it...I guess we were probably talking about 
dose-response relationships. Yes. 

Nopeiancorry welecan. caceally recall Mr. Laskin's 


question, but maybe we were talking about a different aspect, 
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See Ae Berry, cr-ex 


aA. (cont'd.) but obviously if we are talking about 
dose-response relationship... 

Q. It was in that context. 

Ae wasns ty 

Oe Lo was... ves. 

A. Ah, yes. Right. Well, I mean, the point I 
made in my opening part was that given that we know asbestos is 
a dangerous material, then the next step te, £O CONStruct,dose— 
response relationships in order to use those to guide future or 
present policy. So we need dose-response relationships, and 
obviously if we need dose-response relationships, then we need 
measures of dose that are as accurate as possible. 

O. hese would, be necessary, CO, serve as a guide 
to determine whatever hygiene standards are to be determined, for 
policy decisions? 

SA TN Mee 

Q. In that respect, how would you qualify Dr. 
Selikoff's work as a tool to determine policy? 

A. Well, the main thing that Dr. Selikoff has 
shown is a number of work situations where there has been 
increased mortality, often very much increased. He has shown 
the smoking/asbestos interaction that we've been talking 
about earlier, but he has given very little data on actual 
dose in fiber terms. Therefore, it's difficult to use ate 
in any quantitative sense for deciding on what dust levels 
might be proven to aim fOr. 

Omen Loa ely, referring aco) tay fifteen, the 
friction materials plant work, would you agree that there is 
now a thirty year vision of the situation in that plant at 
dust levels which compare to dust levels which are common in 
the industry, at least in Quebec and in Ont Arto wr OL acc 
past...so you do have a thirty year period where these levels 


are comparable? 
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- 60 - Benny, C».ex 
A. Well, we have a thirty year period to... 
OF wlethini £Eftysones:«: 
A. ..to levels which are in, historical terms, quite 
5 moderate. I mean I've got knowledge of what levels are in 
Ontario, so I can't say whether they are comparable to that or not, 
but it's thirty years exposure to what are, lien StOricaleterms, 
quite low levels, moderate levels, and are certainly a lot 
nearer to the sort of standards that are spoken about today than 
most asbestos factories were operating at GHLBtCyEyVearssago. 
ly Q. Given the results and your conclusions in this 
work, wouldn't these be in the area of hygiene standards which 
would be acceptable? 
A. Well, there's two qualifications to make to 
that, and one is that...and it isn't given|in this paper 
16 because this is work we've done in the last few Months... «Dub 
I did think I mentioned it yesterday, I'm not sure. I think 
maybe it was in some of those slides.at the end that I skipped 
over, but we then...since then we have worked out cumulative 
doses for lung cancer cases and control men employed at the 
same time in the factory. The cumulative doses are very, very 
20 low. For example, it is about...if I can find the paper...you 
haven't got this, but if I can just look at my own notes...yes, 
about half the lung cancer cases I've got a cumulative exposure 
of less than ten fiber years per ML, which is a very low level. 
This is because a lot of these workers, although there is a 
thirty year latency, a lot of them didn itestayveat. Ebe.factory 
cy for very long. There are only four wioOmreached...fOur out of 
a hundred lung cancers who got up to a hundred fiber years. 
I think looking at table one on tab fifteen, 
on page ten dot six dot two, the fact that only four reached 
a hundred fiber years will be surprising. It certainly was 
30 a surprise to us when we did this, and the consequence of this 


is that the dose-response relationship isn't estimated very 
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eG Ta Berry ,. Cr-ex 

Re aconee Os) s  DLecisaly. 

Th I can go tO the bDlackboard...this is dose and 
this is lung cancer rate in comparison with it...lung cancer SMR 
in comparison with a hundred in the general population, and 
then a dose-response relationship looks like that. 

McDonald used a graph like that in some of his 
papers and if you look at the Lyon paper, which we were talking 
about earlier, where he has done some fiber count estimations, 
then we are talking here about, say, an SMR of five hundred. 

McDonald has graphs that go to five hundred for 
SMR, with points here, and the dose here in fiber years is 
compared with what I'm talking about, which is some huge figure 
something like maybe nine thousand fiber years. 

ew OUP recals ties tigute, | gave yesterday on the 
slide where I spoke of a hundred and four at a hundred, that is 
a sort of extrapolation from this huge range of data. 

Now because we've got this huge range, point 
seven here, he demonstrated that a dose-response relationship 
existed. 

Now, data I'm talking about all occurs down here. 
PPenink it 1s teasonably Obvious that ai you are trying to 
estimate where to put the line through some data, what you 
really want are data points way over here. If you've only got 
aeupreeile birt ot data down here, you can"t fit a dose-response 
relationship very accurately. And that's the situation we're 
Wat ethics factory, and { won't say unfortunately because it 
was very fortunate for the people who worked there, of course, 
but it meant that the upper limit of this slope was a hundred... 
corresponded to a hundred and eighty at a hundred here, fale velel= 
upper limit of our data was like this, and the actual dust 
estimate would be very similar to the McDonald line. 

GE you contrast this to McDonald, looking at his 


upper limit, it's something like this - it looks quite close to 
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Oe Berry, cr-ex 

Rom(contuas)) “the yline. 

So, it's rather a long answer to your question, 
I'm afraid, but the two points are certainly in this study. 
There was no evidence of an excess lung cancer risk, and that 
is the point that you were getting at, I think, but there is 
also insufficient evidence to Pontradictes sl mesorry...there 15S 
insufficient evidence to contradict a nor-negligible increase in 
Pung Cancel. 

Q. You mentioned yesterday, and 1t's the final 
point, that at one twenty-five it becomes perhaps detectable 
in indicence, is that correct? 

AG Ohvthat was Justa tigure LT threw Cuc, Lor 
illustration. I mean, what is detectable depends on how big 
a group you've got, but I think I was talking about, mentioned 
one twenty-five you would have to have at least an expectation 
of a hundred lung cancer deaths, and I think I mentioned that 
most studies that have been done historically have worked with 
groups where there maybe haven't been as many Oleic. “Leal, 
some of them have had more. But it does correspond to quite a 
big group of men, followed-up for quite a long period of time, 
and I was making the point that it is going to be difficult 
to detect that type of increase. 

Q. Dr. Well, when testifying here on the 
question of threshold TLV's, mentioned the principle of 
acceptability of risk on the one hand, and also the problem of 
detection on the other hand, as two of the items that had to 
be taken into account. He mentioned the figure at one-fitty 
for detection. 

Do you have any comment on that? 

A. You mean he was saying that unless the rate 
was as high as one-fifty it would be Gift cult vo. deteccrs 

Oe Csi 


Remeveg well = that. Ss, you KNOW, a similar point 
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A. (cont'd.) to the one I was making. One can't 
actually, you know, state any definite figure because it depends 
on the size of the population, but I agree with him that one... 
even an increase up to one-fifty would be quite difficult to 
detect. It would need a big group followed-up for a long time. 

MR. BAZIN: Thank you. 

DR. DUPRE: Dr. Uffen, any questions? 

DR. UFFEN: No, I had my opportunity yesterday. 

DR.. DUPRE: Dr. Mustard? 

DR. MUSTARD: Yes, Mr. Chairman. 

I would like to go to and ask you some questions 
related to data which is in a number of the tabs. 

Related to cancer in other sites, particularly 
gastrointestinal cancer, your table one Deco ass Mend Cates 
for gastrointestinal cancer, particularly in those given severe 
exposure, that the observed is greater than the expected, but 
the figures in brackets for mesothelioma, io VOU SUDEoact them 
out, decrease those figures? 

MR BGR ys gheSis 

DR. MUSTARD: iI would presume that what's left 
is probably not statistically significant, but the question is, 
how do you control in, the expected for mesothelioma? Have you 
controlled for that in terms of gastrointestinal cancer? 

My reason for asking you a question about the 
table is, that presumably you pulled the...somewhere in the 
classification they were given as gastrointestinal cancers, Die 
your subsequent digging found out that they were mesotheliomas, 
Teme dL eCOLLecie 

MR BERRV ee Yes. 

; DR. MUSTARD: In the case of the expected, you 
are dealing with the system out there making a diagnosis of 
gastrointestinal cancer, is there a possibility in that expected 


figure that you have got some mesotheliomas hidden in it, in 
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DR. MUSTARD: (contd.) terms of where you are 
calculating from national statistics? 

MRLLBERRV..5 Yea,. thats correct. In fact we 
know, in fact, that there are some mesotheliomas hidden in it 
because the expected is for the whole country, and therefore 
does actually include these people...a very small percentage 
Ott a Ot COULSe. 

And we would also expect that there would be 
mesotheliomas hidden in the expected figures, based on other 
asbestos-exposed situations. But we do...there Dela Gaur ly 
good idea of how many mesotheliomas are occurring in the U.K., 
and it's around about three or four hundred per annum, I think, 
at the moment, and of course a lot of those are pleural anyway, 
sothat the number that are hidden is quite small or very small 
in relation to the total number given that diagnosis. 

DRe MUSTARD: w.Go if 1 look at that table can I 
draw any conclusion as to whether forms of gastrointestinal 
cancer other than mesothelioma have been influenced by the 
asbestos exposure? 

MR. BERRY: Well, the conclusion you can draw 
is that it would be fair to compare, if we look at severe- 
less than two years, the twenty minus the six, fourteen, with 
a nine point five, and eleven with eight, point two, so we've 
got there twenty-five compared with seventeen point seven, 
which I wouldn't, as you observed, I doubt if that would 
be significant. But it is raised and there have been..we've 
also got other cancers which are raised as well, cancers other 
than the GI tract. 

I think actually from this study alone, one 
couldn't make any significant statement on whether GI cancers 
had been increased, but there have been other studies and the 
overall effect of them is that there is an increase in 


gastrointestinal cancer and other cancers, and I heard a 
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MR. BERRY: (cont'd.) hypothesis put forward last 
week at a meeting I was at, by a Professor Goldsworthy, I think 
his name was, from Israel, who looked at a number of these 
studies and the gist of what he was saying was that the raised 
incidence of GI cancers was no higher than that of other cancers, 
but because GI cancer is quite a common cause of death, these 
have been more noticeable. 

But looking at all studies together, then there is 
evidence of an increase in both GI and other cancers, because not 
everybody has done as much digging as Dr. Newhouse. 

DReEMUSTARD s Canele pursue this a) bit. further?) If 
VOUM—L-ULIe LOwtadb.eesi x, for the females, and look at the 


comparisons with the mesotheliomas, you are dealing with an 


observed over expected, in the severe exposures...I take ie 
you combined the two groups together...? 

Mie BERRY 2s Yes. 

DR. MUSTARD: ...of a magnitude of two to three 


times the observed over the expected, for the females? 

MRL BERRY*s) ves, that’ s.right./, yes.. You've got 
seventeen compared with eight point three. Yes, I would think 
that would be significant. 

DR. MUSTARD: Is one to run the risk of inferring 
from this that females might be more susceptible than males, or 
that their habits in the workplace are different from the males? 
Or is that just a chance observation? 

MR. BERRY: Well, we have discussed earlier the 
lung cancer is raised in females relative to the expectation, 
and maybe this is the same sort of thing we discussed earlier. 
It could be that they had higher exposures, but no evidence on 
that point. 

MR. MUSTARD: This raises, the reason I bring 
this up is that when we heard from Dr. Weill last week, his 


classification of digestive cancers, his asbestos-exposed workers 
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DR. MUSTARD: (cont'd.) had an observed over 
expected which was less than a hundred. I believe in some of the 
groups it was quite low, standardized mortality ratio. I see 
the opposite here, which I find very difficult to cope with. 

One of the things I detect in looking at this, 
there may be some male-female differences which obviously, you 
have indicated, may hold for other cancers as Welle bute ChLS 
raises a very basic question. How do you determine the 
expected? You've got a group of workers who have been exposed 
to something. What's the basis by which all of you people 
working. as biostatisticians determine the expected? 

I raise this particularly because in your country 
you have had a tendency to classify deaths by social ciass. 

MRE OERRY?) Yes. 

DR. MUSTARD: The mortality for some disease, 
including some of the ones we are looking at here, are much 
hagner in the social class of four and clive, witch are, the 
unskilled and semi-skilled. Do you make any kind of 
adjustment, therefore, in the expected, for the characteristics 
of your work force - race, Sex, socioeconomic class? 

Perhaps you could explain it for me. 

MR. BERRY: Well, we certainly take account Of 
sex, but all these expected figures are based on the death 
rates for England and Wales, taking account of age and taking 
account of the period of time that these people were alive, 
because the death rates have changed over time. 

As you say, there are differences due to social 
class, and there are also differences between urban and rural 
workers. We haven't taken it into account and the approach 
that I adopt over this is that because of uncertainties as to 
whether the population for England and Wales, as a whole, is 
appropriate for a working group, and there is one big difference 


which is sometimes called the healthy worker effect, one of the 
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MR. BERRY: (cont'd.) features of which is that 
those people, that the national population includes unemployed 
people, some of whom are unemployed because of their health. 
It includes chronically sick people, for example, who wouldnt 
be able to keep a job, and therefore, in a group of people who 
are working in a factory doing quite demanding work, you would 
expect them to be fitter than the general population, and this 
has indeed been demonstrated, particularly over a short period 
of time. 

For example, if you take a group working inta 
factory and look at them over the next ten years from when they 
started, you could find that their overall standardized mortality 
ratio was less than...well, was about, say, sixty or seventy 
percent. So we've got this problem as well as the one that 
you have mentioned, which are difficult to take exact account of, 
so the approach that I have followed bettofrely onpdoing 
comparisons within a study and look at dose-response in some 
sense, within a study. So we are Hookingheti fein table ;six, 
which we were looking at...in judging whether an effect can be 
attributed to the exposure, we have to look and see whether it 
shows up in the severely-exposed group anadsnotyrnachnes@iow-—to- 
moderate group. 

DR. MUSTARD: That gives you some confidence 
that there is probably an effect? 

MRASERRRYae Less 

DR. MUSTARD: But it doesn't give you much 
of an index about the true nature of the influence of «the 
factor on the population, because you've got the background 
noise when you get down to the low exposure levels, etc., is 
tnat right? 

MR. BERRY: Well, it still gives you a measure 
of the effect of the occupation if, say, one contrasted a 
severe group with a low-to-moderate group where the effect is 


going to be much less. It does mean that we can't, perhaps, 
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MR. BERRY: (cont'd.) conclude that the low-to- 
moderate group, because they show no increase of observed with 
expected...actually in the case we are looking at, they do...but 
if we had the case where they didn't, one couldn't necessarily 
conclude that there was nothing in the working environment which 
was causing mortality. 

When we compare the severe with the low-to-moderate, 
we can then show that there is something which is certainly 
increasing the mortality. And that's one reason why, if we 
go back to the study of the friction materials,;uwhichgisstab 
sixteen, I think, why it was important to do more work on the 
data than we did in tab sixteen, where we just compared observed 
with expected. Because there the only dose-response relationship 
we had was with length of time worked. There was no account ete 
job done, and so it could have been that the observed equal 
the expected because there was an effect of the exposure which 
cancelled out some other effect which was reducing the death rate. 

Well, now we have done further work whichvaas 
we are discussing, and doesn't lead to a dose-response 
relationship. 

DR. MUSTARD: Can Iv assume from your answer in 
terms of how you calculated the expected, that based on the 
evidence you have that your expected is probably an overestimate 
from the group that you are comparing agaanstena! | meconcerned 
about which weighting one gives to the expected... 

MR. BERRY: Right. 

OR wMUSTARDeebyou've Saideitis for the total 
population, you have the healthy-worker effect versus the 
full mix of the population. 

MR. BERRY: Yes. I think with asbestos exposure, 
because of the latency, a lot of the health-worker effect has 
been removed as the main effect The main way the healthy-worker 


effect shows up is in the mortality of people who have just 
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MR. BERRY: (contd.) got a job. 

If one follows these people up over a period of 
time, the SMR's approach a hundred from below, and there was a 
paper by Fox and Cordue, which showed this very well, and the 
healthy-worker effect had largely disappeared by about fifteen 
years after the worker was employed. 

Fortuituously, the analysis of asbestos workers 
don't need to consider the initial period, because we know there 
is a latency and in the work I report we are always looking at 
mortality more than ten years after first exposure. Soma fot 
of the healthy-worker effect has been eliminatedwin any case. 

Because we've still got, you see, if somebody 
gets a job and then becomes disabled for some reason, and leaves, 
is not able to hold a job down, we've still got them i Our 
mortality study. 

But no, it wouldn't be complete because there would 
be a certain percentage of people who were never capable of 
holding down jobs..they've got certain congenital malformations 
and people with Down's Syndrome, ghings Obtke thats. sbutithat is 
a quite small minority, I think. 

DR. MUSTARD: I would like you to go to the board 
and just tell us how you do the Gail cullat tons Gromtthe observed 
versus the expected, and particularly take an example that you 
are doing a cohort followup in the workplace and let us say that 
you can only followup three-quarters of the cases that have 
been exposed to asbestos, in terms of moctalaty ° 

Do you understand my question? 

MR. BERRY: You meant twenty-five percent non- 
traced? 

DR. MUSTARD: Yes. Can you show how that 
influences the observed versus expected calculations? 

MR, WERRY:cs Wes. 


What I'm drawing here is a grid which has got 
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= 940.- Berry, cr-ex 
MR. BERRY: (cont'd.) one axis time, the calendar 

year, and on the other, age. I'm drawing this grid in five year 
increments, and I'm doing this because the mortality rate, the 

5 death rates, as published by the Registrar General for England 
and Wales, give death rates by five year age groups, and they 
have also been produced for five year periods of time.” “That 
is to say, we know what the death rate is of people aged thirty 
to thirty-four in the period 1950 to 1954...actually it would be 
1951 to 1955, and we know what it was ten years later. 

oa Now what we do is, we take...let us take a man 
who joined an asbestos factory when he is aged twenty-eight, 
and it happens to be 1948. Now, he is then in our study. 
Whatever he does afterwards, he is in the study, whether he leaves 
the factory or what have you, he is in the study. 

15 As time goes by, we obviously move along this 
axis, and the man also gets older, so he goes across this 
diagram in that way. 

Now he leaves the study at some point #-andM there 
are three reasons why he might leave. One tS thac he *dires 
at that date, another is that...over here fei oO thaesthat 

29 is the time that we've done the followup to, so he hasn't 

actually left the study, but we've only got observations up 

to that point. So we've got deceased people and alive people, 
and then we've got the other group who we try and make as 

few as possible, of people who we Fose*track of: 

a What we do for those is, we keep fnem em this 
study up to the date thats werlose track Of them. SO we might 
know, for example, that the person was abtthe*tactory «we 
might have from factory records that he was there for twenty 
years, so we know that he was alive for that twenty years, 
But then he left the factory and” for some reason*we eam’ 't 

30 trace him. Then we take him out of the study at that point 


and say, effectively say, we don't know anything about what 
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MR. BERRY: (cont'd.) happened to him thereafter. 

Now we draw lines like this for everybody in the 
study...when I say, we don't actually draw them, of course...but 
this is the nature of the calculation, and for each of these 
squares we measure the lengths of these lines, which is the 
number of years that the man was aged thomtymuoetniety-frour, in 
the period 1951 to 1955, and we add this up over all the people. 
For that reason it's sometimes...this method is often called 
the man-years approach, and we end up with a number of man years 
for each of these squares, which we then multiply by the death 
rate which we've got grom the Registrar General's figures. 

We multiply years at risk by death rates, and thategqives Us the 
expected number of deaths. 

So the one point you made was that people who 
had left...we only filled them into this calculation for the 
period of time that we know about them, and of course if we lose 
track of somebody this is a possible source of bias, because 
it may be that we lose track of people more readily if they 
die say, Or maybe tf atheyitanes) iving, Sbut one ‘common ‘reason 
for losing track of people is because they emigrate. When I 
Saye common, |) think it's in the friction materials it was 
around about...I've forgotten, but maybe it was two or three 
percent. 

Of course, we know, or at least strongly suspected 
that people who emigrated are fitter people, because often 
where they are going to, you have to have a medical examination 
anyway to get a visa. 

So that losing track of peoplehasa possibility 
of introducing a bias, so we try and make that as low as 
possible. If we had lost track of twenty-five percent of 
people, there would be obviously more room fons biasetnan ait 
one lost track of one percent. 

DR. MUSTARD: Which way could that bias go? 
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MR. BERRY: Well, if we are talking) aD0uc 
emigrations, saying that the people who left are Fitter, and 
therefore we are cutting out people who have a lower death rate, 
so that we are increasing the mortality, because we have taken 
people out who are more likely to have survived. 

DR. MUSTARD: Increasing the Tonrality On lle 
observed side? 

MR. BERRY: Yes, that's right. 

DR. MUSTARD: But supposing you are Witt ts 2. 
country in which there wasn't much emigration, but you just 
simply couldn't track them down, if you had that factor, you 
didn't know what the factor was that was... 

MR. BERRY: Right. Well, that could go either 
way, and it might be that one lost track of them because 
they had died, say. Maybe in some situations you lose track 
of them because they leave the factory, they've left the factory 
because they are disabled, and they are therefore more likely 
to die. 

Of tenon Cours Gi,,,-One can't track them down 
because the identification details inthe file of the factory 
are insufficient, and that's...the studies we have aone in ene 
United Kingdom have that characteristic. If there's good 
identification details in the factory, then we will achieve 
at least a ninety-nine percent followup, as we did in Das 
friction plant data. 

DR. MUSTARD: All right. Then come the 
conclusions that in our giving weight to the various studies 
that we have to hear, that we should give the greatest weight, 
everything else being equal, to those studies that have the 
best followup? 

MR. BERRY: Yes. 

DR. MUSTARD: The weaker the followup, the greater 
the risk of bias? 


MR. BERRY: Yes. 
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DR. MUSTARD: In either direction? 

MRe BERRY: Yes. 

DR. MUSTARD: Okay. That helps straighten out that 

5 point. 

I would like to turn to tab thirteen, if I may, 
which I believe is the asbestos dust in the gas-mask factory 
document, and turn to page 651 and see if I understand figure 
four. 


MReBEPERRV.. Ohy well Indotat. pihat' sea terrible 


My figure, but the other authors like it. 

DR. MUSTARD: The thing going along the horizontal 
axis is simply just, each case has it's own line, is that what 
PeUnNderst and fp LikGasi sc 

MR. BERRY: Well... 

15 DRLeMUSTARD: alt says, individual.cases of 


mesothelioma. 
MR. BERRY: Yes, and that's one of the things 
Tedonite Lirenaboutesthicetiagure. 
DR. MUSTARD: I don't understand it. 
MR. BERRY: It's just a way of spreading 
20 things Outeaselittllepsthatss allow.ithe hopezenbaleaxicsveally 
has no meaning other than to spread things Out. <sweldgeit 
has meaning in dividing the Nottingham cases from Ehesothexs, 
Dut. 4a 
DR., MUSTARD :,L.see;thakt: 
MR. BERRY: ...otherwise it's got no meaning. 
o DR. MUSTARD: Now, then, as I look at that, the 
vertical axis does have meaning. That's clear. 
MR oBPERR Ys eayes . 
DR. MUSTARD: When I go through that, I see 
mesotheliomas...the black squares...it could be my glasses... 
30 are right down at the same level of fiber count as the CVA 
controls, and I presume this means the nonmesotheliomas are 


also controls, is that right? Or just the CVA's are controls? 
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MR URMRRYV amu cSbathescVAuS peGechink,sit would be 
best to take them as. 

DR. MUSTARD: I find that very intriguing. I 
realize that there are all kinds of problems with it, but it's 
raised a question being asked earlier about the background 
exposure to asbestos fibers and the problems which develop, 
and just looking at that table one would have to assume, on 
the basis of the data, that there can be people who die without 
ie evidence of mesothelioma, who have in their lungs at the time 

of death the same number of fibers as people who die from 
mesotheliomas? 

MRMBBERRG Bec m Ves minat eusacon eet... Onesrigure 
we were looking at earlier, which I prefer to illustrate this 
HBOointm LSel&rom fab nine, figure two or even figure three, which 

15 shows the same sort of thing. We've got some control people 
who have got...well, two points. We've got some mesotheliomas 
deaths with relatively low levels, and we've got control people 
with relatively high levels, and there is an overlap even though 
fhereaisaduitesaedil frerence. 

If you look on page 194 of tab nine, figure 

29 three, there's a difference between the control material in 

the mesotheliomas of about tenfold, I think it Loewe thate.s 

on our bridge, the mesotheliomas have got ten times as much 

amphibole in their lungs as controls. But theresiSaguate a lot 

of overlap. They are not two quite distinct groups. 

25 DR. MUSTARD: In animal experiments where you 
have standardized the dose and track the animals, Coeavoul cet 
this same kind of experience that exposing a hundred animals 
to a standard dose of fibers, only X percent develop pathology? 

MR. BERRY: Yes. 

DR. MUSTARD: Do you have any explanation for why 

30} that difference occurs? 


MR. BERRY: You mean of why some... 
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= 1D. = Berry, cr-ex 
DR. MUSTARD: Are more susceptible than others? 
MR. BERRY: No, not really. I mean, one thing is 


biological variation, which of course as a statistician I am 


< Very Lond Of mel te ted dn teex lity at would have to change my 
profession. 

And that is to say that within a biological 
population, different individuals are differing in quite a lot 
of ways, and I mean we can leave exposure out of things and 

10 just say if we kept a colony of rats and didn't expose them 


to anything, looked after them all very well, gave them all 
exactly the same food, etc., some would die young and some would 
die old. No doubt if we knew a lot more than we do now, one 
could measure a lot of factors on a rat which might enable 
one to predict how long they were going to live, but I one. 

15 think we are anywhere near that situation, and I think it's the 
same when you expose a homogeneous group of rats to a dust, 
that some will develop a tumor quickly and some will take a 
long time, and some will die of something else without having 
developed a tumor. 

DR. MUSTARD: Tecakee thensthat, one could be 
oy suspicious in looking at this data that the human data that's 
coming in, I realize there are a lot of other variables in 
this fiber count business, could imply that there is some 
evidence of variation among human beings in terms of the 

susceptibility, given they were all within, saying within an 
95| experiment they were given a standard dose of asbestos fibers? 
MR. BERRY: Yes, there must be differences of 
Siscepeibl lity, yes. 
DR. MUSTARD: Okay... 
MR. BERRY: I suppose this comes out very clearly 
with smoking data. 
30 DR. MUSTARD: If I go back to tab six, page 55, 
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- 76 - Berry, cr-ex 
DR. MUSTARD: (cont'd.) in the first paragraph, 
in the third sentence, there is a statement: "Asbestos-related 
disease is rarely, if ever, manifest in those 
dying within ten years of first exposure". 
Could I ask you what is the basis for this 


statement, the evidence? 


THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
OF THE INQUIRY PROCEEDINGS 
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MR. BERRY: Yes; it's based on looking at the mor- 
tality in that person ten years after first exposure, and 
observing that there are no mesotheliomas, ©or; Jifxtheresare, 
LELS juste ahngisolatedjone: 

In fact, the only mesotheliomas we've had in this 
study, in less than ten years, occurred in a lagger; and a lot 
of the laggers, we know, have had prior expcesure elsewhere. So 
it's based on observing that the mesotheliomas never occur in 
less than ten years. 

It's based on observing that the incidence of lung 
cancer deaths in the first ten years is -- that there's no 
excess, even in groups which, soon after that, or certainly 
after fifteen years, show quite a marked increase. 

DR. MUSTARD: But it's not based on a post-mortem 
study, therefore, of individuals dying during -- any time after 
their exposure to asbestosis and detailed analysis of the lungs 
to see if there's any fibrosis, which would be asbestosis: Stes 
based on death related to mescthelioma. It's not really based 
on a strict, specific diagnosis of asbestosis at a tissue 
level? 

MR. BERRY: That's correct; yes. 

DR. DUPRE: Before you let that one go, Dr. Mus- 
tard, I heard your response to Miss Jolie's question, which, if 
I remember right, was that, for compensation purposes, a (olay be 
terion that required ten years of occupationai exposure would 
be, in your viewr 4$veryestricteeriterion: 

Now, how does that response that you gave to Miss 
Jolie square with the observation about which Dr. Mustard has 
been asking? 

MR. BERRY: The observation Dr. Mustard's been 
raising is the -- how soon the death occurs; whereas, if I 


understood Miss Jolie correctly, she was talking about the 
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MR. BERRY: (cont'd.) total length of exposure. 

If she'd been talking about deaths due to lung cancer which 
occurred within the first ten years after first exposure, if 
they were excluded, then I would not think that was -- I would 
think that was quite reasonable. But I think she was talking 
about people who'd had less than ten years exposure, but then 
developed a lung cancer, say, twenty years later. 

And it was particularly for mesotheliomas, where af 
10 regard that as a very stringent test. 

DR. MUSTARD: Can I have one final question. 

From the documents you've presented and your 
answers to questions today and yesterday, I would take ctocchat, 
in the United Kingdom, asbestos was recognized as a health 
hazard in terms of public action since around 1932. Is that 
lp Correct: | 

MR. BERRY: Yes. There was a famous report in 
19315 at) was, whichewed tofalsetaot regulations), referred) to\ias 
the asbestos regulations of 1931; yes. 

DR. MUSTARD: And from that time on, then, it has 
20 been systematically studied within chat counany: 

MR. BERRY: Not really, no, because, soon after 
that, there was the war, of course, and there was no studies 
going on in that time; and also, I think it tended to be 
assumed that, because of the 1931 regulations ,ithatiithe problem 
had been solved. 

25 The 1931 regulations were mainly concerned with 
asbestosis; though I think there were indications at that time 
that lung cancer was a problem, but it wasn't really accepted, 
I don't think, at that time, and it wasn't really until about 
10eee = —s the 11195 0s ,Wandsdim: thinking particulanly of a paper by 
Dahl in 1955, which was the first paper on the Rechdale factory, 


which we've spent so much time talking about, when the raised 
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MR. BERRY: (cont'd) incidence of lung cancer 
mortality was conclusively brought out. 


And that paper led to a lot of work starting and 


: to research being done, and another important paper was bYyt=s 
which I referred to yesterday -- was by Wagner, Sleggs, and 
Marchand, in South Africa, on showing the relationship between 
asbestos and mesothelioma. Again, that paper led to a Lot aor 
work. 

10 So, certainly, it wasn't systematically studied 


following the 1931 regulations; there was a period of about 
twenty years when there was very little research going on. 
DR. MUSTARD: And the next set of stimulus came 
from the identification of the lung cancer story? 
MR MBERR aaa CSe 
ue DR. MUSTARD: When did that lead to the next 
major shift in public policy for the control? 

MRES@BERBRY<: iWells aS?fiareaseactuallyhanyelegisha- 
tion was concerned, not until 1969, although there were changes 
within factories. Again, some of this, I showed you yesterday. 
50 The factories, because of that work, were improv- 

ing their hygiene, but not -- there was no legislation actually 
making them do this at that time, different from thiesd. 9 sieregqu= 
lations. 

DREMDUPRE sm MES ERerry, Ld bike.to address your 
paper that is on tab number 4; that is the hygiene standards 

25| paper. 

Now, on page 147, in the righthand column, under 
"Discussion" -- and bearing in mind that you wrote this paper -~— 
or, at least, the paper was published in 1973, which is eight 
years ago -- but in the point under discussion, at the bottom of 
thempage ,t youl giversomei>—-,. Ietakesitj;rit's professional opinions 


as to the kind of data that were available then, and you point, 
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DR. DUPRE: (cont'd) among other things: 

"There is a serious dearth of data on the 
relationship between ill health and exposure to 
different levels of different types of asbestos." 
You continue, over on page 148: 

"Data are needed representing different con- 
aditionse@invdliterent countrtes...:.. a Data are 
eélso needed on the relationships among the dif- 
ferent stages and types of asbestos-produced dis- 
ease. Some evidence is available which indicates 
that the excess risk of lung cancer occurs mainly 
in those with asbestosis ... but the position in 
relation to pleural and peritoneal mesotheliomas 


is uncertain," et cetera. 

My question is really this: if you were writing 
this paper in 1981, to what extent would you modify the observa- 
tions that you have made in the 1973 paper about the relative 
paucity of data, and about the extent to which data needs that 
you mentioned in '73, perhaps, are now being filled by 1981? 

MR. BERRY: Well, certainly since 1973, there's 
been a lot more data looking at the problem from a dose-res- 
ponse point of view, and a lot of these have been from the can- 
cer viewpoint, whichis, I think, more important than the asbes- 
tosis. 

When this paper was written, I don't think there 
was any dose-response data on relating lung cancer to quantita- 
tive dust measurements. So, certainly, one would have to modify 
that statement. 

One would still not be able to say the situation 
is very satisfactory; one would have to point out the limita- 
tions of the dose-response, particularly the point which we've 


spent quite a bit of time on: the changes ways of measuring 
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MR. BERRY: (cont'd) dose, of measuring dust con- 
centrations. 

But, certainly, there has been quite a lot pro- 
duced since 1973. 

DR. DUPRE: And with respect, in particular, to 
the second sentence in the righthand column on page 148, the one 
that begins with "Some evidence is available ..." et cetera, is 
there anything, with the passage of eight years, that would lead 
you to add or modify, in terms of the view you state there about 
what is available, both with respect to the risk of lung cancer 
in relation to asbestosis and in relation to pleural and peri- 
toneal mesotheliomas? 

MRE BERRY: #9 Yes. “I “think “P would” write that sen- 
tence differently; in fact, it probably isn't phrased correctly 
for 1973, because the Knox paper which is referred to, that 
actually showed that, if one took the difference between the 
observed and expected lung cancers, the figure you got was very 
nearly equal to the number who had some signs of asbestosis, 
which isn't quite the same as saying that the excess risk was in 
those who had that disease. 

And there has -- there have been one or two papers 
published since then which have shown an increasec lung cancer 
risk in the absence of asbestosis, although some people might 
query what is meant by an absence of asbestosis. And there 
hasn't been a great deal of work to address on this issue id 
either direction. 

I think my main opinion at the moment is that 
asbestosis and lung cancer both occur due to exposure; those who 
develop asbestosis, on average, will have had higher exposures 
than those who don't; and that would be true of lung cancer 


also. So that you will tend to observe the two diseases going 
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MR. BERRY: (cont'd) together, but that is not to 
say there is any causative mechanism; that is, that the actual 
fibrosis, the fibrotic reaction, actually then causes the lung 
cancer. I don't think there's any evidence to show that that's 
the’ case-~ 

And you asked about mesotheliomas. I haven't 
really regarded this as terribly important in mesotheliomas, 
though maybe I've been wrong not to take that attatudega but, 
because mesotheliomas have been rare, it has seemed justifiable 
to assume that they are a result of the asbestos exposure, if 
one knows that a man has been exposed, and it's, therefore, 
irrelevant to consider whether he's got asbestosis or not. 

femnean ethis  pointeis, I think, mainly considered 
of importance for compensation purposes. And one can recognize 
that there's a difficulty in transferring the results of epi- 
demiology, which are all epidemiologies concerned with group -- 
the: situation withimi groups —-ja tse difficult, transferring that 
to a compensation situation where you're having to make an 
individual decision on a particular man. 

And we know, of course, that lung cancer is quite 
common. I don't think it's as common in Canada as in the U.K., 
but I still expect it's quite a common cause of death. And, 
therefore, in an individual worker, one can't say whether his 
lung cancer is due to his exposure or would have occured in any 
case. 

The only thing I think one can say is that, ina 
ENN SS group, because they've been studied epidemiologically, 
that may/seventy-five per cent are asbestos-related; that is, if 
we've got an SMR of four hundred in a group, then we might be 
able to say that seventy-five per cent are asbestos-related. 

In a situation where the doses are a lot less, 


which is the case in the future, one hopes, then the position 
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MR. BERRY: (cont'd) would be even more difficult, 
because then you would be in the position that lung cancers 
would still be occurring; some of these would no doubt be due 
to exposure, but it might be that, say, only, let us say, one- 
third instead of three-quarters -- only one-third were due to 
the exposure. 

And I -- you know, within a compensation situa- 
tion, I don't really know how to resolve this. And I can see 
that, from that viewpoint, using asbestosis as a guide, has 
quite a lot to say for it, because it indicates that those 
people at least had sufficient exposure for some reaction to 
take place, which people, like the pathologists, prefer to say 
is due to the asbestos. 

And, of course, one’s in an even worse position 
with other types of cancer. 

DRE DUPREIS Couldnt askéyourthea@toldowing, 8Dre 
Weill, when he was with us, made the following observation about 
standards, being, of course, very careful to say that he does 
not have any specific numerical standards in mind; but the 
point that he made was that a standard that might be low enough 
to prevent excess mortality from lung cancer would not be a 
standard that is low enouch to preclude asbestosis. 

Or, to put it another way around, a standard 


that precludes asbestosis will also automatically preclude lung 


cancer. 

Do you have any view on that opinion? 

MROMBERRY: @Y¥esse Tuthinkpeonstheiwhole;ultwould 
agree with that, because asbestosis -- particularly if we're 


talking about diagnosing it, either in life or at post mortem 
-- it is detected in quite a high proportion of the work force, 
more than developed lung cancer, so that I think it is a reason- 


able supposition to think that, if one reduced dust levels so 
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MR. BERRY: (cont'd) that asbestosis didn't occur 
at all, then one would certainly have mainly controlled lung 
cancer, but I wouldn't say one had controlled it completely. 

There are one or two studies which indicate 
otherwise, but there's very little. 

DR. DUPRE: Now, can we just extend that. What 
would you think of the following: that a standard thatirs, low 
enough to preclude both asbestosis and excess mortality from 
10 lung cancer is a standard that is still not low enough to pre- 
clude mesothelioma? 

MReeBERRY se8VYeSaliWell p10f Course” Lydon'.t —-— 
maybe I'm slightly modifying my answer to the last question, 
but I don't accept that one can completely preclude lung can- 
Cemmbutmon hy etoateltewill get to not very much above expecta- 


ue tion. 


And I would say the same for mesothelioma, except, 
there, we don't have much background to confuse the issue; and, 
therefore, we can recognize mesothelioma -- we can recognize, 
when a mesothelioma occurs, that it is due to the exposure, 

90} even though that is low exposure. And it's probably a valid 
assumption to say it is due to that low exposure. You cante do 
Godtewl toe lung cancel, 

And because of the detection of an excess, we 
were talking about earlier, it means that we might have a stan- 
dard where we certainly can't detect lung cancer is raised, but 
25} where we do see mesotheliomas. But it might be that we're get- 
ting a similar number of excess lung cancers, but we just can't 
measure them. 

DR. DUPRE: Again, on that page 148, you talk, of 
course, Simply about the importance of data for the sake of 
international comparison, and I reflect, once again, on tab 9, 


page 193, which has caused a fair amount of questioning around 
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Safa Berry 


DReB DUPRE (cont. d.).) snere- 

Are there any studies in other countries that give 
you any kind of comparison as to what you would find in a non- 
asbestos population in terms of asbestos particles in the lungs? 

MR. BERRY: Not in reasonable size populations, 
that I'm aware of, no. There are two other people, I can think 
of, in the world, who are -- would be as capable of doing this 
aSwDLE Roo ley eis, and sone. of them Swin,thesUnited States and 
10 the other's in France, and they've got similar equipment, but 

PNeVEOOlmUEOOmCOISmLYperOLestuay, Onm-—  Lewon t say (a. largescol—= 
lection, because we're only talking of a hundred and fifty or so 
people in this study, although the study we were doing in i977 
has got bigger numbers, but I don't think it's even heen done on 


moderately sized groups. 


Us DR. DUPRE: Counsel, any final questions? 
MRemeLASK INem el) oon, tertnink= so pathanks, Mr. Chair— 
man. I think we've kept Mr. Berry on the witness stand long 
enough. 
DR. DUPRE: Well, Mr. Berry, we are all most 
oe grateful, indeed. You came a long distance, at considerable 


inconvenience to yourself, and I must say that you have cer- 
tainly won every accolade I could think of as a marvellous tea- 
cher. Thank you, indeed. 

MR. BERRY: Thank you, Mr. Chairman. 

MR. LASKIN: I think, Mr. Chairman, we're 

25} adjourned until next Wednesday --- 

DR. DUPRE: We are adjourned until, I presume -- 
unless Miss Kahn corrects me to the contrary -- we are now 
adjourned until 10:00 a.m.,on Wednesday, June 24th; is that 


correct? At which time, Dr. Corbett McDonald will be here. 


INQUIRY ADJOURNED THE FOREGOING WAS PREPARED 
FROM THE TAPED RECORDINGS 
poe s tale, g OF THE INQUIRY PROCEEDINGS 
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